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The units used in the data base t 
5.4, 6,3) a re defined as follows, 
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1 .0 SCOPE 

This document defines the software configuration required to 
operate the HOC 601 C Digital Computer Unit (DCU) as an element 
of the Propulsion Flight Control Integration Technology System 
(PROFITS) when that system is used as a real time controller 
either aboard the PROFIT F-15 aircraft or in simulated flight 
conditions. 

1.1 IDENTIFICATION 

The computer program defined by this document is designated 
Integrated Control System Computer Program (ICP) and is controlled 
by an appropriate contractor part number. Because of the flexi- 
bility inherent in PROFITS, and the various research goals identi- 
fied for the system an array of TCP variants will exist. Table 
1.1-1 identifies the variant designators, usage, and status as of 
the indicated release, and their relations to hardware and data 
system configuration variations. Use of appropriate document 
releases and hardware configurations is imperative at all times. 

1.2 FUNCTIONAL SUMMARY 

The ICP shall perform the computations necessary to monitor and 
control the elements of PROFITS and systems interfaced with 
PROFITS. 

The ICP shall process inputs from the telemetry uplink, aircraft 
central computer, coc kpi t computer control ( CCC ) , and plant 
sensors to form an input data base for use by control al gori thins . 
The control algorithms shall process the input data to generate 
an output data base which the ICP shall format for output to the 
tel emetry downl i nk ( PCM) , the CCC , and control effectors . The 
ICP s ha 1 1 opera te i n a real t i me priority i nterrupt environment . 
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2.0 APPLICABLE DOCUMENTS 


The following doeunmntSt of the exact issue shown, form a part of 
this specification to the extent specifieci herein. Documents 
listed as primary below shall supercede secondary documents. 
Conflicts between primary documents, if encountered, represent a 
system anomaly and shall be eliminated by hardware, software, or 
document revision as required. 

Primary Documents 

60EIN6 

DH51~10101 PROFIT Hardware System Definition Document 
D251-1010H PROFIT Simulation Interface Definition Document 

D2S1-101Q3 PROFIT Test Plan Document 

D251“10V04 PROFIT Data Acquisition and Processing Definition 
Document 

SeGondary Documents 
Boeing Documents 

0251-10006 Interface Control Document for the Digital 

Propulsion Control Unit (Integrated Propulsion 
Control System) 

Honeywel 1 Documents 

DS24712-01 Detail Specification for the Digital Propulsion 

DS24713-01 Detail Specification for the Digital Computer 

System, Part I, 

“*v ,/r/' 

DSH4714-Q1 Detail Specification for the Computer Monitor 
Unit, Part I, II 

DSP 4 7 1 5 -01 Detail S pec i f icat ion for 1 1\ o Interface Unit, 

’/r Par t "l, VI 1 '-V'^^-'; 





3.0 PROGRAMMING/CODING GROUND RULES 

In order to assure compatibility between CPC's tbe following 
ground rules are established. Deviations may be allowed, but 
shall be coordinated with the software integrator prior to 
impl ementation. 

3.1 SHIFT OPERATIONS 

All predetermined shift operations shall be specified by the 
appropriate instruction mnemonic and an unsigned decimal integer 
denoting the number of shift positions. 

3.2 RELATIVE ADDRESS SPECIFICATION 

Relative and self-relative memory address specifications, in the 
absence of indexing, shall not exceed a relative location count 
of ten. The relative count shall be specified as a signed decimal 
integer. 

3.3 DOUBLE-PRECISION OPERATIONS AND DATA ITEMS 

The double-precision operation mnemonics shall be employed whenever 
a double-precision operation is intended. All single-precision 
and double-precision data items shall address the most significant 
word. The most significant word of a double-precision data item 
shall occupy an even addressed memory location. 

3.4 MULTILEVEL INDIRECT ADDRESSING 

I n general , multilevel indirect addressing shall be limited to 
two level s in the absence of indexing and one 1 evel if pre- 
indexing is employed. If necessary , these 1 imi ts may be exceeded . 
However , any and all exceptions shall be justified and descri bed 
within this document , or its equivalent, and shall be further 
identified and descri bed through source program annotation . 

' ■ ■ .4 • V- ; 




3,5 DATA ITEMS 



All progr'ammer-definecl labels used to Identify variable and 
constant data items shall be relatecli whenever possible to the 
prosiac and mathematical symbology, terminology, and nomenclature 
set forth in this document. Label s identifying scratch pad 
memory locations assigned to temporary data storage shall clearly 
indicate that assignment. 

3.6 ENTRY POINTS AND BRANCH LOCATIONS 

All programmer-defined labels used to identify subfunction entry 
points within the Instruction memory shall be related to the 
functional terminology or nomenclature of the subfunction. 



3.7 function and DEVICE CODES 

Programmer-defined symbolic assembly parameters shall be employed 
to designate the device and function codes for all I/O operations 
Whenever possible, the symbology shall be descriptive and indica- 
tive of the device nomenclature and the function performed. 


3.8 ARITHMETIC SCALING 


Whenever possible, a binary scale factor shall be associated with 
each arithmetic data item. The implied radix point shall be 
positioned between the sign and most significant bit of the data 
word. The sign and magni tude of the binary scale factor , n , 
shall be such that the relationship between the true value, X, 
and its computer representatiQn, x, is 

X * (-1.0 < X < 1.0) 



where necessary input/ output routines will convert or format raw 
data to or from binary scaling to permit the main program data 
base to be entirely binary scaled. 
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3.9 LINKAGE 

The DAP16M2 loader/assembl er default mode assigns intersector 
links to sector 0. The DFRG assembly procedure assigns them to 
the sector in which they are used. Therefore modules must be 
coded leaving sufficient space in sectors for the necessary 
intersector links. 

3.10 DOGUMENTATION 

GPC documentation will provide block diagrams and/or flow charts 
of all program components in a format suitable for inclusion in 
this document. In addition, the data base for each program compo- 
nent shall be summarized in tabular form organized as shown in 
Figure 3,10-1. Other formats containing the same information are 
acceptable if the programming organization finds them more conven- 
ient. Gonsider however that standardization of format will 
benefit the overall program user substantially. Note also that 
clever use of either the assembly or simulation program data 
bases should permit some automation of this documentation. 

Source coding commenting shal 1 provi de as a minimum the fol lowing : 

1 . Each major bl ock of code shall be referenced to the rel evant 

flow chart or block diagram via a 3 or 4 digit reference 

number and the purpose of the code block shall be identified. 

2. Parameters and variables shall be identified at their perm- 
anent locations and their seal e factors shall be indicated . 

3. Scale factors shall be noted as variables and constants are 

introduced in computations and the scale factors of inter- 
mediate results shal 1 be noted whenever they change. The 
scale factor of calculation resul ts shall be indicated when 
they are stored. 


1 ' 1 1 
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CONTROL INPUT INTERFACES 

MEMORvi^ SCALE 

DESCRIPTION VARIABLE^^ LOCATION FACTOR 

LOW ROTOR SPEED N1 814 

HIGH ROTOR SPEED N2 

BURNER PRESSURE PB 


INLET TEMPERATURE 

T2 

FAN EXIT TEMPERATURE 

T25 

FAN TURBINE EXIT TEMP 

FTIT 

AIRPLANE MACH NUMBER 

MN 

POWER lever angle 

PLA 

CIVV 

CIVP 

SEGMENT/SEQUENCE VALVE 
POS 

SSVP 

FTIT TRIM 

FTRM 

N 2 TRIM 

NTRM 

IDLE SPEED TRIM 

IDTM 

INTERMEDTATE TRIM 

INTM 

AUGMENTOR RATIO UNITS 
TRIM 

ARUT 

VMAX/IDLE AREA RESET 

lAR 

SQUAT SWITCH 

SQWS 


^ OR CONSTANT 

|> IF DATA ARE STORED IN BLOCKS ONLY INITIAL LOCATION IS 


Figure 3, 1 0-4^ Typical Data Base Summary Format 
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Comments on the intent of code identifying purpose of logical 
operations and intermediate results should be provided to a 
level to permit rapid program modification by persons other 
than the original programmer, 

3.11 OCTAL-DECIMAL INTEGER SPECIFICATION 

In general, all integer values specified in the operand field of 
an assembly language symbolic source line shall be specified in 
decimal. Exceptions include but are not limited to, specification 
of hardware dedicated memory location addresses, program origins, 
and symbolic definitions of external device codes, function codes 
and logic masks. 

3.12 EXTENDED ADDRESSING 

When the memory size exceeds 16K, it is necessary to enter the 
extend mode to address the fgll memory. The extend mode changes 
the interpretation of the index bit of the indirect address word 
which becomes part of a 15-bit address. Only one level of indexing 
is possible in the extend mode. It is specified by bit 2 of the 
instruction word and is always the final operation in generating 
the effective address, 

The extended mode indicator ( EXTMD) is set or reset by the generic 
instructions EXA or DXA, respectively, and by an DTK, set if (A )3 
i s a one , reset if a zero. It is also set by the occurrence of a 
program interrupt. 

Because memory reference instructions of the form MR * X XXX ,1 are 
interpreted as preindexing in DXA and post indexing in extended 
mode they shall only be used after formal revi ew and coordination 
with the systems integrator. The machine will normal 1 y operate 
in extended mode . It is the applications programer's responsi- 
bility to clearly identify requirements to the contrary . 



3.13 USE OF OUTPUT DATA BASE 


Each application module will transfer all data to be output to 
the control effectors to the output data base at completion of 
application module execution. 

3.14 STANDARD MODULES 

As code develops standard MACRO modules will be developed and 
made available to applications programmers. These MACROS include 

1. Univariate Function Linear Interpolation 

2. Bivariate Function Linear Interpolation 

3 . Square Root 

4. First Order Lag (EULER) 



4;0 HOST PROGRAM DEFINITION 

The ICP consists of a Host Program (HP) defined in this secfion 
and research user application modules (AM) defined in the follow- 
ing sections. The minimum ICP consists of the HP which by itself 
supports Research Digital Control hardware functional test. The 
addition of at least one AM to the HP results in useful research 
software. 


The configuration functional concept is shown in Figure 4.0-1 . 

The Host Program provides all data input/output functions and 
executive functions including interrupt processing, program 
execution sequence, and status and engage functions . In general , 
the HP includes all failure detection and response functions 
necessary to insure system integrity. Research modules may 
incorporate additional failure mode response features as required 
by research goals. 

This host program definition is being released at a time when the 
system is undergoing radical change. At this point it represents 
a structural concept and an assembly of anticipated features. It 
should not be construed or critiqued as a final design . 


4 . 1 RE A L TIM E E X E C UT I V E 0 E F IN I T 1 0 N 


The Real Time Executive (RTE) provides program sequencing, per- 
forms states and logic functions, and processes real time 

i nterrupts . In order to minimi ze executi ve changes on addition 
or removal of application modules executive interface with the 
appl ication modules is 1 imi ted to calling the modul e as a subpro- 
gram and providing interrupt processing as specified by the AM 
author. Thus, as a goal, modules shall be designed to be executed 
at a 60 millisecond interval . The executi ve shall access modules 
by executing a JST to a specified entry point and the module 
shall return control to the executive through a JMP* on the entry 
point. The executive will sequence input and output activities 








as indicated in Figure 4.1-1. Application module requirements for 
specific locations within this sequence, data not available in 
the data base, or for execution at rates other than once per 60 
msec shall be identified in the research module definition and as 
early as possible in the research module design cycle. 

The executive provides for sequential execution of control algo- 
rithms and experiment software in the real time interrupt environ- 
ment. The real time clock interrupt (PILOl) is used to produce a 
series of 5 millisecond long minor cycles, 12 of which constitute 
a major cycle corresponding to the basic control sample interval 
of 60 msec . 

4.1.1 Program Sequence 

As shown in Figure 4.1-1, a number of program modules are required 
to provide proper program sequencing. The major cycle executive 
(MJCE ) sequences' 60 msec processing as indicated i n Figure 4,1 -2 . 
The MJCE is entered from the minor cycle executive (MNCE) on 
completion of minor cycle "one" minor cycle processing by stuffing 
the PILOT address with the MJCE entry point. The MJCE then 
sequences through the indicated subroutines , Figure 4.1-2. 
Processing is interrupted by repetitive asynchronous interrupts 
from the data system and by the real time clock interrupt. Each 
real time clock interrupt initiates execution of the minor cycle 
executive. Paragraph 4. 1 . 3. 3. Because the MNCE requi res substan- 
tial execution time critical parameters (A, B, X & Keys) are 
saved for eventual return and interrupts are enabl ed to permit 
data interrupts to be honored during MNCE execution. All MNCE 
returns pass through the real time clock interrupt routi ne to 
restore A, B, X and Keys and return to the main program. 

4. 1.1.1 Minor Cycle Execution Sequence 

A s s hown i n Fi g u re 4 . 1 - 3 , t h e m i nor cy c 1 e coun te r ( EMCC ) is 
incremented and EMCC is compared to T3. EMCC > 13 |q implies that 
the previous major cycle was not completed and hence resul ts in 

/ 12 : 





Figure 4 , 1-1. PBOFIT £xecuti\m ConHgurethn 
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SET DMA RANGE/ 
ADDRESS FOR 
REMAINING 24AOCH 


TRANSFER RAW 
AN ALOG data TO 
ACCUMULATE 


START 
C/COMA 
j TRANSFER 


SET DMA TO INPUT 
AND START DMA 


ACCUMULATE RAW 
PAROS DATA 


START PAROS CONV 


PROCESS « AND 
TRANSFER TO IDB 




update first ramp 

COMMAND OUTPUT 


START 

DMA 


=“<EMCC 


GALIQRATE 

ACCUMULATED 

DATA Xi 
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IDB 


« 2 , 8 

"Cemcc 



**5. 11 


SET DMA RANGE 
ADDRESS FOR FIRST 
40 .A/D CONV. 




START DMA 


Figure 4. 1-3 Continued 
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system disengagement and power down» Processing common to all 
minor cycles follows, The DMA system is activated to input all 
digital data. A delay of 5 microsePonds is provided to permit the 
redundant fuel flow data to be transferred to the raw data locations 
Fuel flow failure checks are performed while the remainder of the 
digital data are transferred, Tachometer data are then validity 
chocked and accumulated for eventual inclusion in the input data 
base. An unfiltered N2 value is also calculated and the minor 
cycle RCVV update subroutine (UFC block diagram 2.1.4A) is executed. 
Finally the N1 and N2 converters are reset so that new data will be 
available on the next minor GycVe, 

The minor cycle is again identifed and processing unique to particu- 
lar minor cycleSj see timing diagram, Figure 4.1-4, is executed. 

Minor cycle 1 resets the interrupt return pointer to restart the 
major cycle. 

Minor cycles 2, B* 8, and 11 are all used to process PAROS trans- 
ducer data and perform limited inlet control functions. The DMA is 
set to fetch angle of attack data prior to processing Paros data 
input during the common sequence of the MNGE. Note that PAROS data 
input during the other minor Gycles are invalid since the converter 
data are only valid after ttve conversion is complete. 

After completing PAROS Gonversion a is converted from raw data to 
engineering units and transferred to the input data base. The 
first ramp command is then updated based on the new « and output to 
the first ramp servo. 

During minor cycles 5 and 11 , the first portion (40 channels) of 
the A/D DMA data transfer also is initiated. 


Minor cycles 6 and It complete the A/D DMA data transfer. The 
remai n d e r of m i nor eye 1 e 1 2 i s c omm it ted t o c a 1 i brat i ng a 1 1 data 
and transferring it to the Input Data Base ( IDB) . 









A/D data transferred to locations 400-477 (raw data buffer) 
during minor cycles 5 and 6 is transferred to an accumulator 
during minor cycle 7 to be averaged with minor cycle 11 and 12 
data during minor cycle 12. The various data accumulation 
processes described above are provided to prevent potential 
al iasing probl ems . 

Minor cycles 4 and 10 are used to transfer central computer bus 
data from the I/F buffer memory to the 601 core (loc 500-560). 
Since these data are already in scaled engineering units, no 
further action is taken on them by the executive, 

4.1.2 Status and Engage Logic (SEL) 

Figure 4.1-5a depicts the basic functions of the SEL. Failure 
words generated in various elements of the ICP, primarily the 
Input Processor, and stored in the Failure Mode Data Base portion 
of the IDB are decoded by the SEL to generate status information 
for display on the Caution Light Panel . I f a system anomaly is 
detected the SEL identifies it as Level I requiring pilot communi- 
cation and perhaps change of data source to input data base (IDB) 
or modification of a control mode, as Level II requi ri ng disengage 
ment of affected controllers, or as Level III requiring system 
automatic shutdown. Note that Figure 4.1-5a shows a single set 
of actions, but that in reality a separate set of decisions wi 1 1 
generally be made for each research module. 

For each controller a set of "Track" criteria are established 
which must be satisfied prior to control 1 er engagement . To 
prevent accidental engages these criteria must be met for a 
s i gn i f i cant number of major cycles prior to engagement. The 
track mode f 1 ags are used to control this de 1 ay and thu s requi re 
resetting in various failure paths. Mode engagement is control 1 ed 
by the mixture of software and hardware sketched in Figure 
4 . 1 -5b . Note that successful tracking , a pilot engage request 
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PILOT.ENGAGE REQUEST (PER) 




DISENGAGE 


rr> +28 SW GOES OFF WHEN DPCU TURNED OFF. 
RELAY SHOWN SCHEMATICALLY MAY BE 
SOLENOID VALVE 


Figun 4. 1-Sb. St§tus and Eng§m Logic Hardvmo 
Softwan Organaation 
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through both hardware and software, and a "BIT" test okay are 
required to permit or maintain mode engagement. 

4.1.3 Interrupts 

Table 4.1-1 lists in order of priority the interrupts used in the 
PROFIT. The following paragraphs discuss the processing performed 
in response to each interrupt. 

4. 1.3.1 DCU Power Failure Interrupt 

The power failure interrupt (PFI) subroutine provides the response 
to the IFU power failure interrupt and the DCU power failure 
interrupt. A flow chart of the PFI subroutine is shown in Figure 
4.1-6. 

The PFI subroutine is entered only by the normal interrupt sequences 
generated by the DCU power failure interrupt (PFIO) or by the IFU 
power failure interrupt (PIL060). 

The auto-power off command is transmitted directly to the IFU via 
output of the value 177777 (octal) as DISOl. That output is 
followed by execution of a computer halt instruction to prevent 
subsequent interrupts from interfering with the orderly shut-down 
of the DPCU. 

4. 1 . 3. 2 DCU Power Recovery Interrupt 

The power recovery interrupt (PRI) subroutine provides the response 
to the DCU power recovery interrupt. A flow chart of the PRI 
subrouti ne is shown in Figure 4.1-7. 

The PRI subroutine is entered only by the normal interrupt sequence 
(jonoratod by the power recovery interrupt (PRIO) . 
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TABLE 4.1-1 

PRIORITY INTERRUPT ASSIGNMENTS 


CORE LOCATION 
OF INT. POINTER 

NOMENCLATURE 

60 

PWRF 

61 

PERTC 

62 

PWRR 

63 

PI LOO 

64 

PILOl 

65 

PIL02 

66 

PIL03 

67 

PIL04 

70 

PIL05 

71 

PIL06 

72 

PIL07 

73 

PIL08 

74 

PIL09 

75 

PILIO 

76 

PIL11 

77 

PIL12 

100 

PIL13 

101 

PIL14 

102 

PIL15 

103 

PIL16 


DESCRIPTION 
DCU POWER FAILURE 
EXTERNAL REAL TIME CLOCK 
DCU POWER RECOVERY 
STANDARD INTERRUPT ^ 

IFU REAL TIME CLOCK 


IFU POWER FAILURE 
CENTRAL COMPUTER BUS FAILURE 
RECORDER WORD SYNCH INTERRUPT 
RECORDER DATA REQUEST INTERRUPT 
UPLINK DATA WORD INTERRUPT 
UPLINK SYNCH WORD INTERRUPT 
BUZZ 

A/B ZONE FILL COMPLETE INTERRUPT 
DMA 

INPUT BUS 


CORE LOCATION OF 
INTRUP PROC. ROUTINE 



NOT USED BY PROFIT REAL TIME SYSTEM 




TABLE 4.1-1 (Cont.) 


INTERRUPT 

MAXIMUM ALLOWABLE TIME TO INDICATED ACTION 

DCU PWR FAIL 

100 vsec OF EXECUTION IS AVAILABLE 


EXT R.T. CLCK 

NOT USED 

i 

DCU PWR REC 

NO MAXIMUM DEFINED i 

STD. INT. 

NOT USED 

i 

IFU R.T. CLCK 

ALL PROCESSING MUST BE COMPLETED PRIOR TO NEXT RTCI i 

IFU PWR FAIL 

1. MILLISEC. 

(MAY BE REVISED BASED ON FMEA) 

CC BUS FAILURE 

5. MILLISEC. 

(HARDWARE STOPS DATA TRANSFER TO BUFFER 



INTERRUPT RESPONSE REQMT. IS FMEA DEPENDENT) i 

REC. W. SYNCH 

186.5 vsec 


REC. D. REQ. 

686. ysec 

5 

j 

UPLK. D.W. 

2.5 MILLISEC 

1 

UPLK. F. SYNCH 

2.5 MILLISEC 

1 

\ 

BUZZ 

5.0 MILLISEC 

1 

DMA 

NO REQUIREMENT DEFINED j 

INPUT BUS 

NO REQUIREMENT DEFINED ! 

FILL 

2.5 MILLISEC 

1 
















table 4.1-2 


INITIALIZATION DATA BASE (ITDB) 


CORE 

LOCATION 


NOMENCLATURE 


DESCRIPTION 


EEC NOZZLE TRIM 


EEC PLA TRIM 


MINIMUM FLAP 


FURTHER VARIABLES WILL BE ADDED AS IDENTIFIED, 






















4. 1.3. 5 Central Computer Bus Failure Interrupt 

The central computer bus failure interrupt (CCBFI) subroutine 
provides the response to the central computer bus failure inter- 
rupt. The CCBFI subroutine, see flow chart Figure 4.1-9, is 
entered only by the normal interrupt sequence generated by the 
bus failure interrupt (PIL070). 

After saving the accumulator the routine sets the bus failed flag 
(BSFF) which disables CG bus data transfers in the major cycle 
and depending on control configuration can be used to disengage 
any or all control modes during the major cycle. Alternatively 
an immediate mode disengage may be implemented in this routine if 
required. After processing the accumulator is restored and 
i nterrupts are enabled . 

4. 1.3. 6 Recorder Word Synch Interrupt 

The recorder word synch interrupt (RWSI) subroutrne provides the 
response to the recorder word synch interrupt. A flow chart of 
the RWSI subroutine is shown in Figure 4.1-10. The subroutine is 
only entered as a result of the normal interrupt sequence gener- 
ated by the PIL 08 interrupt. The accumulator is saved, again 
two locations must be provided, and the excessive data counter is 
checked as in RDRI. Since only one in ten frame synch requests 
actually require output of a frame synch word , the word pointer 
is checked to establ i sh if a frame is complete. If it i s the 
frame synch word is output and the word pointer is reset. I n 
either case the subroutine exi tx restoring A and enabling 
interrupts. ” 

4 . 1 . 3 . 7 Recorder Data Request Interrupt 

The recorder data request i nterrupt (RDRI ) subroutine provides 
the response to the recorder data request interrupt. The RDRI 
subroutine , see flow chart Figure 4.1-11, is entered only by the 
normal i nterrupt sequence generated by the recorder data request 
interrupt (PIL090) . 

























WOmiNCLATUWg 

DISCRIPTtON 


contents OF A REGISTER 


C0NTENT8 0FX REGISTER 

worn 

DATA MK)RO POINTER POINTS TO LINK 
FOR DATA INORP TO IE OUTPUT 

FRAT 

FLIGHT RECORDER ADDRESS (LINK) TAiLE 
INITIAL LOCATION' FRAT TABLE IS DEFINED 
IN TABLE 4.1-2. 

OAT 

DATA TO BE OUTPUT 

MMCNT 

COUNTER SET IN REAL TIME CLOCK INTERRUPT 
TO DETECT EXCESSIVE DATA REQUESTS 


Figure 4. 1-11. Recorder Data Word Processing 
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The RDRI subroutine saves the accumulator and index register for 
eventual restoration. The machine may be in double precision 
mode when it enters the routine, hence double storage is required 
to save the accumulator. The index register is set to point to 
the indirect address of the data to be input this pass and the 
data is brought into the accumulator. Note that the word pointer 
(WRDPR) is reset in the frame synch subroutine (RWSI). After the 
data item is output the word pointer is incremented. 


The anticipated rate of data and frame synch interrupts is shown 
in Figure 4,1-12. If this rate is exceeded, which indicates a 
failure of the recorder system, excessive processing time is 
spent in the RDRI and RWSI. To prevent this a counter (MWCNT) is 
preset to negative 15-jQ in the real time clock interrupt routine 
(RTCI), Both RDRI and RWSI subroutines increment this counter 
and compare it to zero. A zero value indicates excessive inter- 
rupts. This condition is flagged, communicated to the pilot, and 
the data and frame synch interrupts are inhibited by clearing the 
appropriate mask bits. Upon completion of processing the A and X 
are restored, interrupts are enabled and a return is executed. 

4. 1.3. 8 Uplink Data Interrupt 

The uplink data interrupt (UDI) subroutine provides the response 
to the uplink data interrupt. The UDI subroutine, see flow chart 
Figure 4.1-13, is entered only by the normal interrupt sequence 
generated by the uplink data interrupt (PILIOO). 

The accumulator and index register are saved, using double storage 
for A. Because recorder interrupts must be honored within .186 
msecs and uplink interrupts need only be honored within 2.5 
msecs, see timing diagram Figure 4.1-14, and the uplink interrupt 
processing will exceed .186 msecs, interrupts must immediately be 
enabled. However, real time clock/minor cycle executive proces- 
sing is potentially lengthy so it must be delayed until uplink 
processing is complete. The mask is manipulated in both the 
uplink data and frame synch routines to achieve this. 





DATA request: 
t PIL090 


SYNCH W1 
0 1 


ITU 

























ORIGINAL PAGE IS 
OP POOR QUAiznr 




The index register is loaded with a pointer (MFPTR) which vectors 
the data in the main frame buffer and the subframe counter is set 
to -4. The routine then cycles four times through the subframe 
loop to input the four words available at the output of the 
uplink interface unit. The main frame pointer is saved for the 
next pass and A, X are restored, the mask is reset to enable the 
real time clock interrupt and interrupts are enabled prior to 
return from the subroutine. 


4. 1.3.9 Uplink Frame Synch Interrupt 

The uplink frame synch interrupt (UFSI) subroutine provides the 
response to the uplink frame synch interrupt. The UFSI subroutine, 
see flow chart Figure 4.1-15, is entered only by the normal 
interrupt sequence generated by the uplink frame synch interrupt 
(PILllO) . 




The accumulator and index register are saved and the mask set to 
inhibit real time clock interrupt as in the UDI subroutine. The 
‘'A" is then cleared and the checksum of the first 22 words in the 
raw data buffer is computed as fol 1 ows : 

22 . 

CSUM = 53 

: i=l 

where: The addition is 2's complement arithmetic 

Overf 1 ows are i gnored 
CSUM is the checksum 

ULRDv is the ith element of uplink raw data 

Word 23 of the raw data is the same checksum computed by the 
ground station prior to data transmission. It is compared to 
CSUM. If the two agree, the data are transferred to the CIDB. If 
not, a flag is set and the old data (last valid data) remain in 


jn 

I 

I 

f 


F. 

I 

t 

I 

I 




I' 

i- 



37 


t 

































4.2 HOST PROGRAM DATA BASE 



The Host Progv’am data base structure and data flow is depicted in 
Figure 4.2-1. Host Program control of the ICP is achieved pri- 
marily through restrictions on data base intercommunications 
designed to prevent inval id or extraneous data from entering 
applications modules or being output to the IFU, To this end all 
data enters applications modules from either the calibrated input 
data base or the executive data base and exits through the output 
data base. The Host Program then exercises control over the 
interface to the outside world by failure checking data entering 
or leaving the respective data bases. The following paragraphs 
describe the various data bases. For user convenience sector 0 
allocation is documented in Figure 4.2-2. 

4.2.1 Input Data Base 

The input data base is composed of the raw DMA input data base 
(Tabl e 4.2-1), the raw uplink data base (Table 4.2-3), and the 
calibrated input data base (Table 4.2-4). Figure 4,2-3 indicates 
the input data base subsets. 

All data entering the raw input data base are transferred from the 
outside world through the IFU under Host Program control. The raw 
input data base is accessed only by the HP data validation, cali- 
bration, and transfer module, and the fill interrupt routine. Data 
enters the calibrated input data base only from the data valida- 
tion, caTibration, and transfer module. The calibrated input data 
base may be accessed by all other program modules. 

4.2.2 Output Data 

The output data base is composed of the cal i brated control output 
data base , the formatted output data base , and the analysis data 
base. 
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Figure 4.2- 1. /CP Data Bate Structure 
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0 Index 

I-I7 fiootettap 


20-,56 System Bootatrap 

60-103 Pi?ldrity Intei'rupt Transfer Addresaes 



104-220 common Conatants 


221-254 Scratch Pad 
255-2?? Output Data Base 



300-3?? Calibrated Input Data Base (Analog;) 



400-4?? 



5OQ-530 

530-54?, 

550-5?? 
600-630 
631-64? j 
650-6?? 


Raw Analog Data 
LL Spares are 436,4?4,4?6 

HI- Spares are 433 1 435, 457, 46?, 
4?1,4?3,4?5,4?7 

Raw Direct Digital Data 

Reserved for Additional Raw 
Direct Digital Data 

Conditioned Uplink Data 

Conditioned Direct Digital Data 
IReBervod for additional Conditioned 
I Direct Digital Data 
Scratch Pad 


?00-?5? central Computer Bua Raw Data 


?60-?7? Scratch Pad 


Figurv4^2‘2. StmtorO location AHocation 














TABLE 4,2-1 

RAW INPUT DATA BASE 


CORE 

LOCATION 

(OCTAL) 

DATA 

TYPE 

SIGNAL 

NAME 

400 

LLA 

ADTG 

401 

HLA 

AD2G 

402 

LLA 

RT2CA 

403 

HLA 

EX1M5V 

404 

LLA 

RT25CA 

405 

HLA 

EX1P5V 

406 

LLA 

RT3A 

407 

HLA 

IFUP5V 

410 

LLA 

RT45A 

4TT 

HLA 

RUTIL1 

412 

LLA 

RT6A 

413 

HLA 

RUTIL2 

414 

LLA 

RP25 

415 

HLA 

EX2ZA1X 

416 

LLA 

AD2REF 

417 

HLA 

AD1REF 

420 

LLA 

RP3 

421 

HLA 

IFUPT5V 

422 

LLA 

RP6M 


DESCRIPTION 


LLA GRD . REF. 

HLA SRD. REF. 

T2 COLD STREAH A 
-5VDC SENSOR EXC, EXT 
T2,5 COLD STREAH A 
+5V0C SENSOR EXC. EXT 
T3 A 

+5V0C IFU LOGIC SUPPLY 
FAN TURBINE INLET TEMP A 
C*PIT UTILITY POT #1 
T6 A 

C'PIT UTILITY POT #2 
P25 2 

T EXCITATION EX2 
HLA REFERENCE VOLTAGE 
LLA REFERENCE VOLTAGE 
P3 

+15 VDC IFU ANALOG SUPPLY 
P6N : 


LOW LEVEL ADC GAIN IS HIGH 14.6iiV/C0UNT 


UNITS 

COUNTS 




HIGH LEVEL ADC GAIN IS .0025 VDC/COUNT 

SOME INPUTS ARE MODIFIED TO BRING THEM WITHIN A/D INPUT 
RANGES (LL - +30 mV. , HL ' fS.O VDC) 



3CALE SENSITIVITY 

FACTOR ENG. UNITS/COUNT 


Bll FINAL XDUCER SELECTION 

I NOT COMPLETE 



■ . 1 








V* ' " 







-pfc 

a> 



TABLE 4.2-1 (Cent.) 
RAW INPUT DATA BASE 


CORE 

LOCATION 
(OCTAL) 5 

DATA 

type 

SIGNAL 

NAME 

DESCRIPTION 

UNITS 

SCALE 

FACTOR 

423 

HLA 

IFM15V 

-15VDC IFU ANALOG SUPPLY 

COUNTS 

Bll 

424 

LLA 

RPD13 

PI 3 - PST3 





425 

HlA 

EX439IC 

RESOLVER EXC. 3.9Kh^/9V 





426 

LLA 

kPF2 

MAIN FUEL PUMP DISC. PRES. 





427 

HLA 

RUTIL3 

CPU UTILITY POT #3 





430 

LLA 

RPF4 

MAIN CONTROL DISC. PRES. 





431 

HLA 

RUTiL4 

CPU UTILITY POT #4 





432 

U A 

RPFA4 

AUG. CTRL. DISC. PRES. 





433 

HLA 

RBUZZ 






434 

LLA 

RPFA5 

AUG. CTRL. DISC. PRES. 





435 

HLA 

RTURB 






436 

LLA 







437 

HLA 

tX5P9V 

+9VDC PAROS EXC. EX5 





440 

LLA 

RT2CB 

T2 COLO STREAM B 





441 

HLA 







442 

LLA 

RT25CB 

T2.5 COLD STREAM B 





443 

HLA 







444 

LLA 

RT3 B 

T3 B 





445 

HLA 

RRHO 

FIRST RAMP ANGLE 





446 

LLA 

RT4SB 

FTIT B 





447 \ 

HLA 

RDEL3 

3RD RAMP ANGLE 

i 



f 


SENSITIVITY 
ENG. UNITS/COUNT 


FINAL TRANSDUCER 
NOT COMPLETE 





u 

[ 

1 - 

[- 

hrr- 

f 

I 

I ■■ 

I 

i- 








table 4.2-1 (Cont.) 

RAW INPUT DATA BASE 




CORE 

LOCATION 

(OCTAL) 

DATA 

TYPE 

SIGNAL 

NAME 

DESCRIPTION 

450 

LLA 

RT6B 

T6B 

451 

HLA 

RTO 

AMBIENT TOTAL TEMPERATURE 

452 

LLA 

RP25 

P25 

453 

HLA 

RTRIM3 

C’PIT TRIM POT #3 

454 

LLA 

RPB 

BURNER PRESSURE 

455 

HLA 

RALPHA 

AIRCRAFT ANGLE OF ATTACK 

456 

LLA 

RP13 

PI 3 

457 

HLA 

RRUMBL 

RUMBLE 

460 

LLA 

RPS13 

PSl 3 

461 

HLA 

RTRIM4 

C‘ PIT TRIM POT #4 

462 

LLA 

RPFIA 

AUG. FUEL PUMP DISC PRES. 

463 

HLA 

RCBLOP 

CUSTOMER BLEED POS 

464 

LLA 

RP FI 

MAIN PUMP INTERSTAGE PRES 

465 

HLA 

RAJPOS 

ACTUAL NOZZLE POSITION 

466 

LLA 

RPF4A1 

AUG. CTRL. DISC. PRES. 

467 

HLA 

RTRIMl 

COCKPIT TRIM POT #1 

470 

LLA 

RPF4A2 

AUG. CTRL. DISC. PRES. 

471 

HLA 

RTRIM2 

COCKPIT TRIM POT 12 

472 

LLA 

RPF4A3 

AUG. CTRL. DISC. PRES. 

473 

HLA 

- 

SPARE 

474 

LLA 

- 

SPARE 

475 

HLA 

- 

SPARE 


UNITS 


COUNTS 


SCALE 

FACTOR 


B11 




SENSITIVITY 
ENG. UNITS/COUNT 

FINAL TRANSDUCER 
SELECTION NOT 
COMPLETE 


TABLE 4.2-1 (Cont.) 
RAW INPUT DATA BASE 


CORE 










LOCATION 

DATA 

SIGNAL 

DESCRIPTION 

UNITS 

SCALE 

SENSITIVITY 

(OCTAL) 

TYPE 

NAME 




FACTOR 

EN6. UNITS/COUNT 

476 

LLA 


SPARE 







477 

HLA 


SPARE 







500 

RTD 

RWFGl 

FUEL FLOW RESOLVER #1 

COUNTS 

Bll 

FINAL 

TRANSDUCER 

501 

RTD 

RWFG2 

FUEL FLOW RESOLVER #2 



Bll 

SELECTION NOT 

502 

RFD-T 

RNllT 

N1 TACK TOOTH COUNT #1 



B15 

COMPLETE 

503 

RFD-T 

RN12T 

NT TACH TOOTH COUNT #2 







504 

RFD-T 

RN21T 

N2 TACH TOOTH COUNT #1 







505 

RFD-T 

RN22T 

N2 TACH TOOTH COUNT #2 







506 

RFD-T 

RNllC 

N1 TACH CLOCK COUNT #1 







507 

RFD-T 

RN12C 

N1 TACH CLOCK COUNT #2 







510 

RFD-T 

RN21C 

N2 TACH CLOCK COUNT #1 







511 

RFD-T 

RN22C 

N2 TACH CLOCK COUNT #2 







512 

FD-P 

RPl 

INLET THROAT TOTAL PRESSURE 



B15 



513 

RTD 

RDCVV1 

RCVV POSITION #1 



Bll 



514 

FD-P 

RPSl 

INLET THROAT STATIC PRESSURE 



B15 



515 

RTD 

RRCVV2 

RCVV POSITION #2 



Bll 



516 

FD-P 

RPO 

AMBIENT TOTAL PRESSURE 



B15 



517 

RTD 

RSSV 

SEGMENT AND SEQUENCE VALVE PDS 

. 


B11 



520 ; 

FD-P 

RPSO 

AMBIENT STATIC PRESSURE 



B15 



521 

RTD 

RWFCOR 

A/B FUEL FLOW CORE (Z 1 , 5) 



Bll 



522 

FD-P 

RP2 

FAN INLET TOTAL PRESSURE 



B15 

FINAL 

TRANSDUCER 

523 

RTD 

RWFDUC 

A/B FUEL FLOW DUCT (Z 2. ^,4) 



Bll 

SELECTION NOT 

524 

FD-P 

RPS2 

FAN INLET STATIC PRESSURE 

COUNTS 

B15 

COMPUTE 



TABLE 4.2-1 (Cont, ) 
RAW INPUT DATA BASE 


CORE 

LOCATION 

(OCTAL) 

DATA 

TYPE 

SIGNAL 

NAME 

DESCRIPTION 


UNITS 

525 

RTD 

RPLA 

POWER LEVER ANGLE 


COUNTS 

526 

RTD 

RAJPSR 

AJ POSITION REQUEST 




527 

RTD 

RCIVVP 

CIVV POSITION 

B> 



530 



INPUT DISCRETE REGISTER 



531 



SPARE RESERVED FOR 



532 



ADDITIONAL SIGNALS 




533 



^ 1 





.534' ■: ^ 

535 

536 

537: ■ : 

540 

541 

542 

543 

544 

545 

546 

547 i 

550 THIS AREA USED 

551 BY CALIBRATED 

552 INPUT DATA BASE 
^ SEE TABLE 4.2-2 


COUNTS 



SCALE SENSITIVITY f 

FACTOR ENG. UNITS/COUNT f 


BIT FINAL TRANSDUCER 

BIT SELECTION NOT COMPLETE 

BT1 I 

N/A 1 





9 o 




Q 




KTj 









TABLE 4> 2-1 (Coat.) 
RAW INPUT DATA BASE 



CORE 

LOCATION DATA SIGNAL DESCRIPTION 

(OCTAL) TYPE NAME 


553 

554 

555 

556 

557 

560 

561 

562 

563 

564 

565 

566 
567 

570 

571 

572 

573 

574 

575 

576 

577 


THIS AREA USED 
BY CALIBRATED 
INPUT DATA BASE 





TABLE 4.2-2 
INPUT DISCRETE WORD 


IT 

SOURCE 

NAME 

SIGNAL 

DESCRIPTION 

LOGICAL 

RELATION 

1 (MSB) 

FUEL CTRL 

RHODE 

ENGINE HMC OR ELEC. CONTROL IND, 

TRUE 

IMPLIES 

2 

FUEL CTRL 

RPTDGC 

HMC PRES. OR TEMP. FAIL IND. 

TRUE 

IMPLIES 

3 ' . 

FUEL CTRL 

REFILL 

ZONE FILL COMPLETION IND. 

TRUE 

IMPLIES 

4 

AIRFRAME 

RIAR 

IDLE AREA RESET 

TRUE 

IMPLIES 

5''.^ 

AIRFRAME 

RSQWS 

SQUAT SWITCH (HOW) 

TRUE 

IMPLIES 


6 

7 

8 
9 
0 
1 
2 

3 

4 

5 

6 


K— 


f 


OF POOR QUALITY 


tabu ■4..2^-3: • 

RAW INPUT DATA BASE (UPLINX) • 

CORE NOMENCLATURE DESCRIPTION 

LOCATION 


NOT YET RUWOl 

SELECTED RUW02 

RUW03 
RUW04 
R0W05 
- R0W06 

RUW07 
RUW08 
RUW09 
RUWTO 
RUWri 
RUM1 2 
RUMT3 
RUMT4 
RUWIS 
RUW16 
RUW17 
RUMT8 
RUW19 
RUM20 
RUW2T 
RUCLK 
RUCSM 
RUFSK 


NOT CURRENTLY USED 


NOT CURRENTLY USED 
UPLINK CLOCK SYNCHRSNIZER 
UPLINK CHECKSUM 
UPLINK FRAME SYNCH 


TABLE 4.2-4 

CALIBRATED INPUT DATA BASE (ANALOG) 


CORE 


LOCATION 

(OCTAL) 

NOMENCLATURE 

DESCRIPTION 

UNITS 

SCALE 

FACTOR 

300 

ADIG 

LLA 6R0. REF. 

VOLTS 

BO 

301 

AD2G 

HLA GRD. REF. 

VOLTS 

BO 

302 

T2 

T2 SELECTED 

DEG, F 

B9 

303 

EX1M5V 

-5VDC SENSOR EXC. EXl 

VOLTS 

B3 

304 

T25 

T2.5 SELECTED 

DEG, F 

BIO 

305 

EX1P5V 

+5VDC SENSOR EXC. EXT 

VOLTS 

B3 

306 

T3A 

T3A 

DEG, F 

Bll 

307 

IFUP5V 

+5VDC IFU LOGIC SUPPLY 

VOLTS 

B3 

310 

T45A 

FAN TURBINE INLET TEMP SELECTED 

DEG. F 

B12 

311 

UTILI 

C'PIT UTILITY POT #1 

FRAC 

BO 

312 

T6A 

T6A 

DEG, F 

B12 

313 

UT1L2 

C'PIT UTILITY POT #2 

FRAC 

BQ 

314 

P25 

P25 

P51A 

S7 

315 

EX2A1K 

1 Khz EXCITATION E-2 

PSI.A 

B4 

316 

AD2REF 

HLA REFERENCE VOLTAGE 

VOLTS 

B4 

317 

ADIREF 

LLA REFERENCE VOLTAGE 

VOLTS 

B4 

320 

P3 

P3 

PS I A 

B9 

321 

IFUP15V 

+15VDC IFU ANALOG SUPPLY 

VOLTS 

64 

322 

P6 

P6M 

PSIA 

B6 

323 

IFUM15V 

-15VDC IFU ANALOG SUPPLY 

VOLTS 

B4 

324 

PD13 

PI 3 - PS13 

PSIA 

65 

325 

EX4A3.9K 

RESOLVER EXC. 3.9 Khz/9V 

VOLTS 

64 

326 

PF2 

MAIN FUEL PUMP DISC. PRES. 

PSIA 

- 

327 

UTTL3 

C’PIT UTILITY POT #3 

FRAC 

60 

330 

PF4 

MAIN CONTROL DISC- PRES. 

PSTA 

- 


ORIGINAL PAGE IS 
OP POOR QUALma 


r I 










'|j 



TABLE 4.2-4 (Cont.) 

CALIBRATED INPUT DATA BASE (ANALOG) 

CORE 

LOCATION SCALE 

(OCTAL) NOMENCLATURE DESCRIPTION UNITS FACTOR 


331 

NTRM 

CPU UTILITY POT 14 (N2 6RD. TRIM) 

RPM 

- 

332 

PFA4 

AUG. CTRL. DISC. PRES. 

PSIA 

- 

333 

BUZZ 

BUZZ INDICATOR 

% 


3 34 

PFA5 

AUG. CTRL. DISC. PRES. 

PSIA 


335 

TURB 

TURB INDICATOR 

% 


336 


SPARE 



337 

EX5P9V 

+9VDC PAROS EXC. EX5 

VOLTS 

B4 

340 

T2CB 

T2 COLD STREAM B 

DEG. F 

B9 

341 


SPARE 



342 

T25CB 

T25 COLD STREAM B 

DEG. F 

- 

343 


SPARE 



344 

T3B 

T3B 

DEG. F 

. - 

345 

XI 

FIRST RAMP ACTUATOR POSITION 

INCHES 


346 

T45B 

FTIT B 

DEG. F 

- 

347 

U 

3RD RAMP ACTUATOR POSITION 

INCHES 


350 

T6B 

T6B 

0E6. F 


351 

TO 

AMBIENT TOTAL TEMPERATURE 

DEG. F 

- 

352 

P25 

P25 

PSIA 

- 

353 

ARUT 

C’PIT TRIM POT 13 (A/B R/U GRD. TRH) 

RU 

- 

354 

PB 

BURNER PRESSURE 

PSIA 

- 

355 

ALPHA 

AIRCRAFT angle OF ATTACK 

DEG. F 

- 

356 

P13 

P13 

PSIA 

- 

357 

RUMBL 

RUMBLE 

- 

- 

360 

PS13 

PS13 

PSIA 










& 


TABLE 4.2-4 (Cont,) 
CALIBRATED I«PUT BATA BASE (ANALOGl 


CJl 

cn 


CORE 

lOGATIOK 

(OCTAL) 

NOMENCLATURE 

DESCRIPTICS 

UNITS 

361 

FIRM 

C'PIT TRIM POT #4 (FTIT TRIM) 

DEG. F 

362 

PrIA 

AUG. FUEL PUMP DISC. PRES. 

PSIA 

363 

CBLDP 

CUSTOMER BLEED POS 


364 

PFI 

MAIN PUMP INTERSTAGE PRES. 

PSIA 

365 

AJPOS 

ACTUAL NOZZLE POSITION 

PERCENT 

366 

PF4A1 

AUG. CTRL. DISC. PRES. 

PSIA 

367 

I DIM 

COCKPIT TRIM POT #I (IDLE GROUND TRIM) 

COUNTS 

370 

PF4A2 

AUG. CTRL. DISC. PRES. 

PSIA 

371 

INTM 

COCKPIT TRIM POT #2 (INTER. GROUND TRIM) 

DEG, 

372 

PF4A3 

AUG. CTRL. DISC. PRES. 

PSIA 

373 

SPARE 

SPARE 


374 






375 






376 






377 

SPARE 

SPARE 



SCALE 

FACTOR 



ORIGINAL PAGE 18 
OF POOR QUALITY 




TABLE 4.2-4 (Cont.) 
CALIBRATED INPUT DATA BASE (UPLINK) 
CORE NOMENCLATURE DESCRIPTION 


LOCATION 

550 UW01 NOT CURRENTLY USED 

551 UW02 

552 UW03 

553 UW04 

554 UW05 

555 UW06 

556 UW07 

557 UW08 

560 UW09 

561 UWIO 

562 UWll 

^ 563 UW12 

564 UW13 

565 UW14 

566 UW15 

567 UW16 

570 UW17 

571 UW18 

572 UW19 

573 UW20 


574 

UW21 

NOT CURRENTLY USED 

575 

UCLK 

UPLINK 

CLOCK SYNCHRONIZER 

576 

UCSM 

UPLINK 

CHECKSUM 

577 

UFSK 

UPLINK 

FRAME SYNCH 




TABLE 4.2-4 (Cont.) 

CALIBRATED INPUT DATA BASE (DIRECT DIGITAL) 


CORE 


LOCATION 

(OCTAL) 

NOMENCLATURE 

DESCRIPTION 

UNITS 

SCALE 

FACTOR 

600 

WF61 

GAS GENERATOR FUEL FLOW #1 

PPH 

B14 

601 

WFG2 

GAS GENERATOR FUEL FLOW #2 

PPH 

B14 

602 

N1 

LOW ROTOR SPEED #1 (SELECTED) 

RPM 

B14 

603 

N12 

LOW ROTOR SPEED #2 

RPM 

B14 

604 

N2 

HIGH ROTOR SPEED #1 (SELECTED) 

RPM 

B14 

605 

N22 

HIGH ROTOR SPEED #2 

RPM 

B14 

606 

PI 

INLET THROAT TOTAL PRESSURE 

PSIA 


607 

RCVVl 

RCVV POSITION #1 

DEG 


6T0 

PST ’ 

INLET THROAT STATIC PRESSURE 

PSIA 


611 

RCVV2 

RCVV POSITION #2 

DEG 


612 

PO 

AMBIENT TOTAL PRESSURE 

PSIA 


613 

SSVP 

SEGMENT AND SEQUENCE VALVE POS. 

DEG. 


614 

PSD 

AMBIENT STATIC PRESSURE 

PSIA 


615 

WFCOR 

A/B FUEL FLOW CORE (Z 2, 3, 4) 

PPH 


616 

P2 

FAN INLET TOTAL PRESSURE 

PSIA 


617 

WFDUC 

A/B FUEL FLOW DUCT (Z T, 5) 

PPH 


620 

PS 2 

FAN INLET STATIC PRESSURE 

PSIA 


621 

CPLA 

POWER lever angle 

DEG 


622 

AJPSR 

AJ POSITION REQUEST 

FT. 2 

B3 

623 

CIV VP 

CIW POSITION 

DEG 


624 

N2MC 

MINOR CYCLE UPDATED N2 

RPM 


625 

FILL 

A/B MAN. FILL SIG. (I- FILLED) 

DISCRETE 

LSB 

626 

FLIT 

FILL INTERRUPT FLAG (1- EVENT) 

DISCRETE 

LSB 

627 

lAR 

IDLE AREA RESET 

DISCRETE 

LSB 

630 

ICYC 

MINOR CYCLE CTR (FLIT) 

BIS 








% 

^ L 

c? 


TABLE 4.2-4 (Cont.) 

CALIBRATED INPUT DATA BASE (DIRECT DlfilTAL) 


CORE 

LOCATION 

(OCTAL) NOMENCLATURE 

DESCRIPTION 

SCALE 

UNITS FACTOR 

$31 sQws ; 

SQUAT SWITCH 

DISCRETE LSB 

632 

UNASSIGNED 


633 

UNASSiGNED 


634 

UNASSIGNED 


635 

UNASSIGNED 


636 

UNASSIGNED 


337 

UNASSIGNED 


640 

UNASSIGNED 


641 

UNASSIGNED 


642 

UNASSIGNED 


643 

UNASSIGNED 


644 

UNASSIGNED 


645 

UNASSIGNED 


646 

UNASSIGNED 


647 ^ 

UNASSIGNED 







TABLE 4.2-4 (Cont.) 

CALIBRATED INPUT DATA BASE {CENTRAL COMPUTER) 


CORE 


LOCATION 

(OCTAL) 

SIGNAL 

NAME 

DESCRIPTION 

UNITS 

SCALE 

FACTOR 

700 

lASPDT 

TRUE AIRSPEED 

KTS 



ITASPV 

TRUE AIRSPEED VALIDITY (BIT 16) 

LOGICAL 


701 

lAATKT 

TRUE ANGLE OF ATTACK 

DEG 



lAATKV 

TRUE ANGLE OF ATTACK VALIDITY (BIT 16) 

LOGICAL 


702 

IHHALT 

PRESSURE ALTITUDE + VALIDITY (BIT 16) 

FT. 


703 

lASPOl 

INDICATED AIRSPEED 

KTS 

BTO 


I lASPV 

INDICATED AIRSPEED VALIDITY BIT 16 

KTS 


704 

ILAOAD 

LOCAL ANGLE OF ATTACK 

SEMICIRCLE 

B01 


ILAOAV 

LOCAL AOA VALIDITY BIT 16 

LOGICAL 


705 

IMACHN 

MACH NUMBER 

ND 

B02 


IMCHNV 

MACH NUMBER VALIDITY BIT 16 

LOGICAL 


706 

IPRRAT 

PRESSURE RATIO 

NO 

BOl 


IPRRTV 

PRESSURE RATIO VALIDITY BIT 16 

LOGICAL 


707 

lAIRDN 

RELATIVE AIR DENSITY 

ND 

BOl 


lAIRDV 

RELATIVE AIR DENSITY VALIDITY BIT 16 

LOGICAL 


710 

ISTAOD 

OPTIMUM ANGLE OF ATTACK 

SEMICIRCLE 

BOl 


ISTAOV 

OPTIMUM AOA VALIDITY BIT 16 

LOGICAL 


711 

IBCALT 

BAROMETRIC CORRECTED PRESS. ALT 

FEET 


712 

IINSVL 

INS VALIDITY 

LOGICAL 



lATTVI 

INS ATTITUDE VALIDITY 

LOGICAL 


713 

IBIALT 

INERTIAL ALTITUDE 

FEET 

B16 

714 

IPPLAT 

PRESENT POSITION LATITUDE 

CIRCLE 

BOO 


ORIGINAL PAGE IS 
OP POOR QUAUTYi 


CORE 

LOCAirON 

(OCTAL) 

SIGNAL 

NAME 

TABLE 4.2-4 (Cont. ) 

CALIBRATED INPUT DATA BASE (CENTRAL COMPUTER) 
DESCRIPTION 

UNITS 

715 

IPPLAT 

2 LSB‘S IN BIT 1 , 2 


716 

IPPtON 

PRESENT POSITION LONGITUDE 

CIRCLE 

717 

IPPLON 

2 LSB‘S IN BIT 1 , 2 


720 

IPTCHI 

PITCH 

CIRCLE 

721 

IROLLI 

ROLL 

CIRCLE 

722 

ITUHOI 

TRUE HEADING 

CIRCLE 

723 

IVELNS 

NORTH - SOUTH VELOCITY 

KTS 

724 

IVELEW 

EAST - WEST VELOCITY 

KTS 

725 

IVELVT 

VERTICAL VELOCITY 

KTS 

726 

lACCNS 

NORTH - SOUTH ACCELERATION 

FPS^ 

727 

lACCEW 

EAST . WEST ACCELERATION 

FPS^ 

730 

lACGVE 

VERTICAL ACCELERATION 

FPS^ 

731 

IHSICS 

COURSE SET 

CIRCLE 

732 

IHSIMS 

HEADING SET 

CIRCLE 

733 

IRGTCN 

TACAN DISTANCE 

NM 

734 

IBRTGN 

TACAN BEARING 

CIRCLE 

735 

IMSIXI 

BIT 1 BEARING REL. ALARM 

LOGICAL 



BIT 2 DISTANCE REL. ALARM 
BIT 3 LOCALIZER REL. ALARM 
BIT 4 GLIOESLOPE REL. ALARM 
BIT 5 MIDDLE/OUTER MARKER 

LOGICAL 


SCALE 

FACTOR 

BOO 

BOO 

BOO 

BOO 

BT2 

B12 

Bll 

BOB 

BOS 

B09 

800 

BOO 

BOO 


" TABLE 4.2-4 (Cont. ) 

CALIBRATED INPUT DATA BASE (CENTRAL COMPUTER) 


CORE 


LOCATION 

(OCTAL) 

SIGNAL 

NAME 

DESCRIPTION 

UNITS 

SCALE 

FACTOR 

736 

ILSLVD 

LOCALIZER DEVIATION 

ND 

BOO 

737 

ILSGSD 

GLIDESLOPE DEVIATION 

ND 

BOO 

740 

IPTCHA 

PITCH ANGLE (AHRS) 

CIRCLE 

BOO 

741 

IROLLA 

ROLL ANGLE (AHRS) 

CIRCLE 

BOO 

742 

IMAGHD 

MAGNETIC HEADING (AHRS) 

CIRCLE 

BOO 


743 

744 MAGNETIC HEADING (AHRS) 

745 RESERVED FOR 

746 FURTHER C/C DATA 

747 

750 

751 

752 

753 

754 

755 

756 

757 


RESERVED FOR 
FURTHER C/C DATA 




J, , 


Data are entered into the calibrated control output data base 
(Table 4.2-5) from the applications modules and the Host Program. 
Data are accessed from this data base by the output driver which 
formats the data, and provides inhibit/enable functions, and 
outputs the data to the IFU. 

The formatted control output data base (Table 4.2-6). is created 
by the output driver from the calibrated output data base in Tight 
of data obtained from the status engage logic and the data 
validation module. Thus, the data in this base incorporates failure 
response and engage functions. 

The analysis output data base is the set of variables accessed 
from any desired location in core by the down link data interrupt 
ventive. The data base menu is tabulated in Table 4.2-7. Further 
data base menus may be defined as required for analysis purposes. 







l;S:i,: 


LOCATION 


in 

vO 





TABLE 4.2-5 

CALIBRATED CONTROL OUTPUT DATA BASE 



VARIABLE 

DESCRIPTION 

UNITS 

X1C 

FIRST RAHP POSITION CMD 

INCHES 

X4C 

3RD RAMP POSITION CMD 

INCHES 

BPDI 

BYPASS DOOR T/M CMD 

MA 

AJC 

NOZZLE AREA COMMAND 

SQ FT 

BLED 

START BLEED COMMAND 

DISCRETE 

Give 

CIVV COMMAND 

DEG 

IGN 

A/B IGNITION COMMAND 

DISCRETE 

IGNM 

MAIN BURNER IGNITION CMD 

DISCRETE 

RCVC 

COMMANDED RCW POSITION 

DEG 

SSVC 

COMMANDED SSV POSITION 

DEG 

WFAD 

DUCT A/B FUEL FLOW CMD 

PPH 

WFC 

GAS GEN FUEL FLOW CMD 

PPH 

WFCR 

CORE A/B FUEL FLOW CMD 

PPH 

ETAC 

CAS NORMAL ACCEL CMD 

G 

PHDC 

CAS ROLL RATE CMD 

o/SEC 

CPDIC 

COCKPIT DISP. #1 (AUTOTHROTTLE) 

DEG 

CPD2C 

COCKPIT DISP. #2 

% 

CPD3C 

COCKPIT DISP. #3 

% 


SCALING 


o o 


SS 

» > 
JO ^ 

g? 

£s 


I i 


I 


1^] 
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! 


M 
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i .V 
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TABLE 4.2-6 

FORMATTED CONTROL OUTPUT DATA BASE 


VAR lABLE 

DESCRIPTION 

SENSITIVITY 

XTC 

FIRST RAMP POSITION CMD 


XYC 

3RD RAMP POSITION CMD 


BPDI 

BYPASS DOOR T/M CMD 


AJC 

NOZZLE AREA COMMAND 


Cl VC 

eiVV COMMAND 


RCVC 

COMMANDED RCVV POSITION 


SSVC 

COMMANDED SSV POSITION 


WFAD 

DUCT A/B FUEL FLOW CMD 


MFC 

GAS GEN FUEL FLOW CMD 


WFCR 

CORE A/B FUEL FLOW CMD 


ETAC 

CAS NORMAL ACCEL CMD 


PHDC 

CAS ROLL RATE CMD 


BLED 

START BLEED COMMAND 


IGNM 

MAIN BURNER IGNITION CMD 


IGN 

A/B IGNITION COMMAND 


CPDTC 

COCKPIT DISP. 1 (AUTOTHROTTLE) 


CPD2C 

COCKPIT DISP. 2 


CPD3C 

COCKPIT DISP . 3 




Cft 








TABLE 4,2-7 

ANAiYSlS DATA BASE MENU 


WORD # 

VARIABLE 

ACCESSED 

DESCRIPTION 

UNITS 

0 


FRAME SYNCH 

N/A 

1 

ALPA 

AIRCRAFT ANGLE OF ATTACK 

DEG 

2 

BPDE 

BYPASS DOOR PRT ERROR 

NO 

3 

DEL3 

THIRD RAMP ANGLE CMD 

INCHES 

4 

PROC 

FILTERED PRO 

ND 

5 

PRBZ 

BUZZ PRESSURE RATIO 

ND 

6 

PRS 

SUPERCRITICAL PRESSURE RATIO 

NO 

7 

PRT 

THROAT PRESSURE RATIO 

NO 

8 

TO 

FREESTREAM TOTAL TEMP. 

DEG, F 

9 

XT 

FIRST RAMP ACTUATOR POSITION 

INCHES 

TO 

X4 

THIRD RAMPACTUATOR POSITION 

INCHES 

n 

XBP 

BYPASS DOOR ACTUATOR POSITION 

INCHES 

12 

AJC 

NOZZLE AREA CMD 

FT^ 

13 

Cl VC 

CIVV CMD 

DEG, 

14 

DMOP 

MN COMMANDED MIN PLAP 

ND 

15 

DN2 

N2 ERROR FOR AIRFLOW ADJ 

RPM 


SCALE 

FACTOR 


NOT YET ESTAB- 



N/A 

NOT YET ESTAB. 


O O 


h:/ O 

8 ^ 

^ J-. 

CJ 

S > 

^2 

eg 


© 
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I 
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TABLE 4.2-7 (Cpiit,) 
ANALYSIS DATA BASE MENU 



VARIABLE 



SCALE 

WORD # 

ACCESSED 

DESCRIPTION 

UNITS 

FACTOR 

16 

DN2E 

AIRFLOW ERROR FOR N2 BIAS 

PPS 

NOT YET ESTAB 

17 

DN2U 

N2 UPMATCH 

RPM 



18 

DPLU 

PLA UPMATCH 

DEG 



19 

ERRR 

FTIT ERROR FOR N2 BIAS 

DEG. F 



20 

FTDS 

DESIGN FTIT 

DEG. F 



21 

FTLL 

compensated FTIT 

DEG. F 



22 

NTRM 

N2 GROUND TRIM 

RPM 



23 

N1 

LOW ROTOR SPEED 

RPM 



24 

N2 

HIGH COMPRESSOR SPEED 

RPM 



25 

PB 

BURNER PRESSURE 

PSIA 



26 

PBLL 

COMPENSATED PB 

PSIA 



27 

PLA 

POWER LEVER ANGLE 

DEG 



28 

PLAP 

RATE LIMITED PLA 

. DEG /SEC 



29 

RCVC 

COMMANDED RCVV POSITION 

DEG ■ 



30 

SPLT 

CORE/TOTAL A/B FUEL FLOW 

FRAC. 



31 

T2LG 

FILTERED T2 

DEG. F 

NOT YET ESTAB 



TABLE 4.2-7 (Cont. ) 
ANALysiS DATA BASE HENU 



VARIABLE 



SCALE 



WORD 1 

ACCESSED 

DESCRIPTION 

UNIT 

FACTOR 


3Z 

T25C 

COMPENSATED T25 

DEG. F 

NOT YE 


ESTAB, 

33 

WCDS 

DESIRED CORRECTED AIRFLOW 

PPS 




34 

WFCR 

CORE A/B FUEL FLOW CMD 

PPH 


■ 


35 

WFAD 

DUCT A/B FUEL FLOW CMD 

PPH 




36 

WFPO 

OPERATING LINE WF/Pb 

RU 




37 

WFPX 

ACCEL SCHEDULE WF/Pb 

RU 




38 

lASPDT 

TRUE AIRSPEED + VALIDITY 

KTS 




39 

lAATKT 

TRUE ANGLE OF ATTACK + V 

DEG 




40 

IHHALT 

PRESSURE ALTITUDE + V 

FT 




41 

lASPOl 

INDICATED AIRSPEED + V 

KTS 




42 

ILAOAO 

LOCAL ANGLE OF ATTACK 

SEMICIRCLE 




43 

MN 

MACH NUMBER (INLET) 

NO 




44 

IMACHN 

AIRPLANE MACH NUMBER 

ND 




45 

IBIALT 

INERTIAL ALTITUDE 

FT 




46 

IPTCHI 

PITCH 

CIRCLE 




47 

IROLLI 

ROLL 

CIRCLE 




48 

ITUHDI 

TRUE HEADING 

CIRCLE 




49 

IVELNS 

NORTH-SOUTH VELOCITY 

KTS 




50 

IVELEW 

EAST-WEST VELOCITY 

KTS 

NOT YE 

IT 

ESTAB. 


ORIGINAL PAOF 
OP POOR OUAi;« 








TABLE 4.2-7 (Cont, > 
ANALYSIS DATA BASE MEHU 



VARIABLE 



WORD # 

ACCESSED 


DESCPIPTION 


IVELVT 

VERTICAL 

VELOCITY 

52 


SPARE 


53 


SPARE 




SPARE 


55 


SPARE 


56 


SPARE 


57 


SPARE 


58 


SPARE 


59 


SPARE 





ORIGINAL PAGE IS 
OF POOR QUALITY! 


4.2.3 Common Constants 

For user convenience common constants are provided as indicated 
in Table 4.2-8. User programs requiring additions to the common 
constants table should request their inclusion by the systems 
integrator. 

4.3 HOST PROGRAM SCRATCH PAD 

As shown in Table 4.3-1 a portion of sector zero has been reserved 
for Host Program scratch pad. As software development proceeds 
portions of this may be reallocated to other CPC's on an as 
required basis . 







TABLE 4.3-1 


HOST SCRATCH PAD 


CORE 

LOCATION 

SIGNAL 



SCALE 


(OCTAL) 

221 

NAME 

DESCRIPTION 

RESERVED FOR SCRATCH PAD 

UNITS 

FACTOR 

SOURCE 


222 

223 

224 

225 

226 
111 

230 

231 

232 

233 

234 

235 

236 

237 

240 

241 

242 

243 

244 

245 

246 

247 

250 

251 

252 

253 

254 RESERVED FOR SCRATCH PAD 


0KIG3NAL PAGE IS 
OF POOR QUALITXJ 





TABLE 4.3-1 (Cont.) 
HOST SCRATCH PAD 


CORE 

LOCATION 

SIGNAL 



SCALE 


(OCTAL) 

650 

NAME 

DESCRIPTION 

RESERVED FOR SCRATCH PAD 

UNITS 

FACTOR 

SOURCE 


65 T 

652 

653 

654 

655 

656 

657 
660 
661 
662. 

663 

664 

665 

666 
667 

670 

671 

672 

673 

674 

675 

676 

677 


RESERVED FOR SCRATCH PAD 





4.4 INPUT PROCESSING DEFINITION 

Data enter the DCU to form the raw input data base from three 
sources - the direct memory access (DMA) system, DCU sense Vines, 
and the uplink system via the input bus. Section 4,2.1 documents 
the input data base. Raw data from these sources are processed 
per the requirements of the following paragraphs to create the 
calibrated input data base (IDB) of Table 4.2-4. IDB update rate 
is once per 60 milliseconds and occurs, see timing diagram Figure 
4.1-4, during the 11th and 12th minor cycles. 

4.4.1 Analog Transducers 

Raw analog data are input to locations 400 through 477 during 
minor cycles 5 and 6, and 11 and 12 by the executive. Processing 
of the data occurs durinq minor cycle 7 and 12. Analog data word 


L and LI mux are; 


or cycles 5 and 6 are 
further processing in 






‘A* — ACCUMULATOR 
— INDEX REGISTER 


Fiffun 4.4-1 Anafog Input Data Procmii^^^^ GroasFailunt Datac^on 
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DGAG BRANCH TO IMMEDIATE DISENGAGE ROUTINE 

DGAGRT RETURN FROM IMMEDIATE DISENGAGE ROUTINE 

DMAX MAXIMUM ALLOWABLE A/D CONVERTER OUTPUT COUNT (.98^q B0) 

DMIN MINIMUM ALLOWABLE A/D CONVERTER OUTPUT COUNT (--98^q B0) 

EXC CORRECTION FACTOR FOR EXCITATION VOLTAGE DEVIATION 

EXCD LOGICAL FLAG ARRAY TO IDENTIFY PARAMETERS REQUIRING EXCITATION 

CORRECTION 

EXCR RANGE COUNTER TO IDENTIFY BLOCKS OF DATA REQUIRING EXCITATION 

CORRECTION 

EXCS ARRAY OF EXCR VALUES 

FLLl INDEX VALUE FOR FIRST LOW FAILED DATUM 

FLL2 INDEX VALUE FOR SECOND LOW FAILED DATUM 

FLMT INDEX VALUE FOR FIRST HIGH FAILED DATUM 

FLM2 INDEX VALUE FOR SECOND HIGH FAILED DATUM 

FLRET RETURN FROM FAILURE INDENT! FICATION ROUTINE 

HIFL BRANCH TO HIGH FAILURE IDENTIFICATION ROUTINE 

INPD INPUT DATA BASE REFERENCE ADDRESS ('377) SEE TABLE 4.2-1 

KM3 -3.|q B15 

KM9 -9^q B15 

KM55 "S^IO 

KM64 -6^10 

KP1 .99999 B0 

LOFL BRANCH TO LOW FAILURE IDENTIFICATION ROUTINE 

PTI POINTER TO THE INITIAL LOCATION OF EXCS, EXCD ARRAYS 

RDITIB ANALOG RAW DATA FOR MINOR CYCLES 11, 12 (loc 400-477) 


Figure 4.4-1. (Cont.) 



RD56 ANALOG RAW DATA FOR MINOR CYCLES 5, 6 (LOC NOT YET ASSIGNED) 

SFLG SENSOR FLAG MONITORS NUMBER OF SENSOR FAILURES 

XCPT POINTER TO CURRENT LOCATION OF EXCS, EXCD ARRAYS 

BOTT ARRAY OF TRANSDUCER SENSITIVITIES 

BOTM ARRAY OF TRANSDUCER OFFSETS 


LO 


Figure 4 . 4 - 1 . fCont.) 



00 




DESCRIPTION 

TEMPERATURE CALIBRATION 
ROUTINE ENTRY POINT 


TEMPERATURE (T/C) RAW DATUM 


COLD REFERENCE TEMPERATURE 
(32 deg EXCEPT FTIT REFERENCE 
IS NOT YET DEFINED BUT WILL 
BE ^600 deg 


CALIBRATED DATA 




Figure 4.4-2 Thermocouple Processing 


(' ) 


UNITS 


mV 
deg F 


degF 


SCALE 

FACTOR 


B5 

B12 


B12 
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to degrees F by a table look up corresponding to NBS-561. The 
resulting data are then stored in the processed input data base, 
see Table 4,2-4. 

4.4.2 Resolvers 

Resolvers provide feedback for control of all engine actuators. 
Since the actuator servo loops are closed on an analog basis in 
the IFU, resolver data are incorporated in the input data base 
for use only in data reduction and control algorithms. The 
resolver data word format is; 

DATA UNUSED 

E TTT TTT TTT TTO 000 
1 LSB 16 

where: E is error bit 

E=0 implies normal conversion 
E=1 implies failure 
T is an l1 bit data word 
LSB = .0909 degrees. 

Due to hardware limitations useful range of the data is 5 degrees 
to 1?5 degrees. Figures 4.5-^4 through -10 document the application 
of the resolvers used in engine sensors, PLA calibration curve 
is depicted in Figure 4*4-3. 

Resolver processing is depicted in Figure 4.4-4. Fuel flow and 
ROW resolvers are validity checked independent of this processing 
on a minor cycle basis and hence are not checked here. The 
remaining resolver data are validity checked. Invalid data are 
identified by saving the related pointer. An indicated failure 
of any resolver causes immediate disengagement of the engine 
control mode. Dual resolver data are averaged and the resulting 
array of raw resolver data is converted to engineering units by 


81 
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127.0 


96.0 

91.0 

68.0 
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Figure 4.4-3 PLA Resolver Calibration 
























the indicated linear equation. Relevant coefficients are obtained 
from Figures 4.5-4 through 10. After conversion the data are 
checked against actuator limits. Out of range data are considered 
indicative of failure and result in engine control disengagement. 
The last valid data point is retained in the input data base when 
a failure is identified. Finally, the calibrated and verified 
data are transferred to the input data base. 


A. 4. 3 Tachometer Data Processing 


Tachometer data are obtained from redundant pulse tachometers 
geared to the low rotor and from redundant EEC generator windings, 
geared to N2, Relevant data for the two devices are provided in 
Table 4 . 4“1 . 


The tachometer data format Is as followss 

WORD 1 X XXX TTT TTT TTT TTT LSB « 1 psec 

Time 

(for P teeth) 


WORD 2 X XXX XXX XXX XX P PPP 

Period (number of teeth 
counted In time 
sample LSB » 1 
count) 


N ^ (ECR) *(P) * J. * 60 

(T) NT 


Validity 


EOR » Engine gear ratio (Engine speed/tach speed) 
p a Number of teeth counted In time T 
T a Time to count P teeth, seconds 
NT = Number of teeth on tach 
N = Engine shaft speed In RPM 


Criterion 


OF i'ih.lE QOAUW 


If the period is ^ero, the data are out of rangei that Is, the 
frequeney Is too low for measurement. If the number of recorded 
events Is 15 (decimal) and the number of clock periods Is less 
than 1F92 (decimal ), the data are out of ranget that Is, the 
frequency is too high for measurement. The allowable frequency 
range Is 260 hz < P/T < 8370 hs. 


-jI 
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TABLE 4.4-r 
TACHOMETER INTERFACES 

NT TACHOMETER 

Fan Speed (N-|) signals are supplied from a dual element magnetic 
sensor mounted to detect the frequency of pulses generated by 38 
magnetic lobes in the engine N-| rotor assembly. 

Signal Range: 1,800 r/min to 15,000 r/min. 

Frequency Range: 1139.94 Hz to 9499.5 Hz 

Waveform Output: Waveform is a distorted sinusoid, fundamental 

frequency = 0.6333 N] . 

Voltage Output: Minimum peak positive pulse is 300 millivolts 

at Nq = 1420 r/min. Maximum peak positive 
pulse should not exceed 60 volts at 
N] = 1 2700 r/mi n . 

N2 TACHOMETER 

The hiqh compressor speed (N 2 ) signal is derived from the single 
phase generator power winding that supplies the EEC 20 volt power 
The generator has nine-pole pairs and is geared to the compressor 
rotor at a ratio of 1.073 to 1. 

frequency (Hz) = 1.073 ( 9/60) N 2 
=0.16095 Mg 

7300 r/mi n to 1 8000 r/min. 

1174. 935 Hz to 2897.1 Hz 
20 volts min. at 3700 r/min. 

25 volts max. 

Sinusoid 


Therefore : 

Signal Range : 
Frequency Range : 
Voltage Output : 

Waveform : 
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? 






/ 
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E ODD ODD DDD DDD DDD 


E is error bit 

Zero implies normal conversion 
One implies out of range 
D is 15 bit data word 
LSB = 250 nanoseconds 


The converter counts 32768 clock pulses before starting to accu* 
mulate the output word and accumulates time for 420 transducer 
output cycles. Thus transducer frequency is 


F (khz) = (4000 


y / d ? n ih P U t eye 1 e s \ 
^ sample > 


XL 


1 


D-|q+ 32768 counts/sample) 


It is necessary to start these converters with OOP 1324. This OOP 
clears the converters and at the trailing edge starts the conver- 
sion sequence. This converter may require up to 13.5 milliseconds to 
complete its conversion; therefore, it shall not be read until 15 
milliseconds has elapsed from the OOP 1324. 


These data are processed on minor cycles 2, 5, 8, and 11. The 
error bits are checked and failed transducers are recorded by the 
pointer. Failure response is as indicated in Table 4.4-2. Valid 
data are then converted to engineering units using the following 


relationships. 


P = A + B*K 
P = Pressure 
K = Counts - 
Coef . A , B , 

+ C*K^ 
in PSIA 
6208 

C are tabulated in Table 4.4-3 



4.4.5 Central Computer Data 


Central computer bus data are transmitted from their sources in 
scaled engineering units. The executive oause,s this data to be 
transferred to location 700-757 from the IFU buffer during minor 
cycles 4 and TO. The available data array is presented in Table 
4.2-4. ■■■ 


4,4.6 Input Discretes 

The input discrete register, Table 4.2-2, is transferred from the 
raw data base where it is updated every minor cycle to the input 
data base during minor cycle 12. 

4.5 OUTPUT PROCESSING DEFINITION 

The PROFIT system is capable of outputting 16 analog channels and 
48 discretes. Thirteen of the analog channels are used to provide 
commends to engine, inlet actuators, and the CAS interface. The 
remaining three are committed to driving programmable cockpit 
displays, but may be applied as required to provide commands to 
additional servos. D/A channel allocation is shown in Table 

4.5- 1, The 48 output discretes are used to provide engaging 
control for each PROFIT system, control cockpit caution lights, 
and perform other functions that will be defined subsequently. 

In the f ol lowing sectior.s substantial i nf ormatlon concerning the 
actua tor servo systems i s provided for i nf ormati on only . Table 

4.5- 2 documents the characteristics of the inlet servo valves and 
Tabl e 4.5-3 provi des the same inf ormat ion for the eng i ne actuators. 

4:.S.l . Farst Ramp 

Commands to - the first ramp are generated 1)1 of f 

actuator stroke by the inlet control , As i lidicated in Figure 

• qn : 
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TABLE 4.5-1 

D/A Channel Allocation 


D/A CHANNEL 

CALIBRAFEO 
OUTPUT DATA 
BASE VARIABLE 

NOMENCLATURE 

1 

XIC 

FIRST RAMP CMD 

Z ■ 

X4C 

3RD RAMP CMD 

z 

BPDI 

BYPASS DOOR CMD 

^ ■ V^- 

CIVC 

CIVV CMD 

5::'\ 

RCVC 

RCVC CMD 

6 

WFC 

GAS GENERATOR FUEL CMD 

J 

WFCR 

CORE A/B FUEL CMD 

8 

WFAD 

DUCT A/B FUEL CMD 

9 

SSVC 

SEGMENT/SEQ. VALVE CMD 

10 

AJC 

EXHAUST NOZZLE AREA 

11 

ETAC 

CAS NORMAL ACCEL. CMD 

12 

PHDC 

CAS ROLL RATE CMD 

13 

CPDIC 

C’PIT DISPLAY 1 (THROT 

14 

CPD2C 

C'PIT DISPLAY 2 

15 

CPD3C 

C'PIT DISPLAY 3 

16 


SPARE 
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Bx:. n$jsmm ■: 

1?AIEt CUfefiEHT: 

Hft/. C*JP.f?£J/T' : 

€Ofi cmfism^nm 


lABlt 4X-2 

JYPc. ‘iHC SEflVO fAlf£ CMMRAiCTERISJICS 
125 y +12 OHMS 0 TQQf 

i 20. m 
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?mkU.Et MOIllG 
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I yALVE CHARACTERISTT Cr, 
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BMH 


OHfl ■ 

(iWMlHnL} 

«0LL BUS 

+8ATE LIMIT 

-rate limit 

S£ 

LO 

ffPSTMHP 

^1.02 inHecfm 

0. : ’ 

*21. inf sec 

-21. in/ Sec 

29 

BYPkSS BGOP : 

+ ,68T frt/sec/tn?a 

, 0. 

*18.3 in/ sec 

-18.3 fii/sgc 

m 

3Hiy mMp 

*,47 \n/zecjms 

0 

*10. inf sec 






-10- inf sec 

32. 



.1 


TABLE 4.5-3 

ENGINE TYPE PW/B SERVO VALVE CHARACTERISTICS 


COIL ALL UNITS 
D.C. RESISTANCE 
RATED CURRENT 
tm CURRENr ^ ^ ^ ^ ^ 
COIL CONFIGURATION 
INDUCTANCE 


158 OHMS/COIL 
+ 20 ina 
+ 57 ma 

DUAL PARALLEL AIDING 
.238 HENRIES/COIL 


VALVE CHARACTERISTICS 


LO 

CO 


UNIT 

GAIN (NOMINAL) 

NULL BIAS 

+ RATE LIMIT 

- RATE LIMIT 

SERVO OPEN LOOP 

RCVV 

-6. DEG/SEC/MA 

-4. MA 

+120. DEG/SEC 

-120. DEG/SEC 

40. SEC'^ 

CIVV 

+6. DEG/S EC/MA 

-4. MA 

+120. DEG/SEC 

-120. DEG/SEC 

10. SEC'^ 

SSV 

+7.75 DEG/SEC/MA 

-4. MA 

+155. DEG/SEC 

-155. DEG/SEC 

20. SEC"^ 

WFG 

+25.5 DEG/SEC/KA 

-4. MA 

+510. DEG/SEC 

-510. DEG/SEC 

20. SEC"^ 

NFAC 

+8. DEG/SEC/MA 

-20. MA 

+160. DEG/SEC 

-160. DEG/SEC 

20. SEC'^ 

NFAD 

-c8. DEG/SEC/MA 

-20. MA 

+160. DEG/SEC 

-160. DEG/SEC 

20. SEC~^ 

CENC 

-5.63 OEG/SEC/MA 

-6. MA 

+112.5 DEG/SEC 

-112.5 DEG/SEC 

20. SEC"^ 





4.5-1 the output processor provides an offset and gain adjustment 
to accommodate installation tolerances and scales, formats and 
outputs the command to the D/A converter during minor cycles 2, 
5,8,andll. 

4.5.2 Third Ramp 

Third ramp processing, as shown in Figure 4,5-2, is identical to 
first ramp processing, 

4.5.3 Bypass Door 

As indicated in Figure 4.5-3 the bypass door control loop is 
closed in the DCU software. Thus the outputs from the control 
module are in milliamperes of torque motor current. This is 
formatted and output directly through the D/A during minor cycles 
2 , 5 , 8, and 11. 

4.5.4 Compressor Inlet Variable Vanes (CIVV) 

As indicated in Fiure 4.5-4 CIVV position command is generated by 
the control in terms of CIVV vane rotation angle. This is con- 
verted to inches of CIVV stroke by the output processor formatted 
and output through the D/A converter during minor cycle 11. 

4.5.5 Rear Compressor Variable Vanes (RCVV) 


As indicated in Figure 4.5-5 RGVV commands are generated in the 
engine control in degrees of RCVV vane rotation. The output 
processor converts this to inches of actuator stroke, formats it 
and outputs it through the D/A in evev'y mi hor cycle. 


nvi 
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Figure4.S-1 First Ramp Servo 
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4.5.6 Gas Generator Fuel Flow 


As indicated in Figure 4.5-6 gas generator fuel command is trans 
ferred to the calibrated output data base by the engine control 
in PPH of fuel flow during minor cycle not yet established. The 
output processor converts this to resolver degrees and outputs 
the data through the D/A converter during minor cycle 11, 

4.5.7 A/B Core Fuel Flow 



As indicated in Figure 4,5-7 A/B core fuel flow command is trans- 
ferred to the cal ibrated output data base by the engine control 
in PPH of fuel flow during minor cycle not yet established. The 
output processor converts them to resolver degrees and outputs 
the analog servo command through the D/A converter during minor 
cycle 1 1 . 

4.5.8 A/B Duct Fuel Flow 

As i ndi cated in Figure 4.5-8 A/B duct fuel flow command is trans- 
ferred to the cal i brated output data base by the engine control 
i n PPH of fuel flow during minor cycle not yet es tabl is hed . The 
output processor converts them to resolver degrees and outputs 
the analog servo command through the D/A converter during minor 
cycle 1 1 . 

4.5.9 Segment and Sequence Valve 

As i ndi cated in F i gure 4.5-9 segment and sequence value position 
command is transferred to the calibrated output data base by the 
engine control in minor cycle not yet establ i shed , converted by 
the output processor to resolver degrees and output by the D/A to 
the servo duri ng minor cycle 1 1 . 













TABLE 4.5-4 

FUEL VALVE CALIBRATION 


EQ. ^ 


B ~ 175. - [19.923 - ARCSIN (.225 - 




where ; 


TABLE 1 


Q = RESOLVER ANGLE - DEG 
WF = FUEL FLOU - PPH 


WFGC 

0C 

60. 

175. 

no. 

165.97 

160. 

162.26 

210. 

159.43 

260. 

157.04 

310. 

154.95 

360. 

153.06 

410. 

151.33 

460. 

149.72 

510. 

148.21 

510. 

148.21 

1510. 

127.44 

2510. 

113.54 

3510. 

102.34 

4510. 

92.7 

5510. 

84.1 

6510. 

76.25 

7510 

68.62 

8510. 

62.14 

9510. 

55.69 

10510. 

49.540 

11510. 

43.655 

12510. 

37.992 

13510. 

32.524 

14510. 

27.224 

15510. 

22.094 

16510. 

17.055 

17510. 

12.153 

18510. 

7.356 

19510. 

2.652 


PART A 



PART B 


NOTES;::; ■ 

1. Part A, 3 to be implemented as separate table look ups . 

2. ResoTver is displaced 45® from DEEC STD to work with 
IFU RTD CONV. 

3. Error analysis not complete. 





T/M DRIVER 
CONSTANT i 
Kp =4MA/VOLT 


(+) B, 0 

TORQUE 


MOTOR 

(-) A, C 

TYPE PW/B 


= - 5.V (-20.MA) 


K^»+80/SEC/MA 


^8125 V/V 

o^- 


2.5MA/OEG 


—1 1.44 V/V I 


ZiT 


, I DEMODULATOR 
^ 1 Kq - , 00977 V/mS 


*f * — ^ 

BIAS^SEL 


DEG B7 


METERING 

VALVE 

ACTUATOR 


RES I WFABC 


RESOLVER 
TYPE PW/B 


225 PPM 
45000 PPH 



OUTPUT 

PROCESSOR 


1Z5 DEG/V 



D/A — 

OUTPUT , 

— 0c =/(WFABCC) -• 1 

TO J/A 


CONTROL 


WFCK= 1 ±.T 


WFABCC 
0-46000 P 
B16 


WFCB = ±100 


Figure 4.5-7 A/B Core Fuel Flow Servo 

























T/M DRIVER 
CONSTANT! 
K^-4MA/VOLT 


(+)B,D TORQUE 
MOTOR 

(-) A, C TYPE PW/B 


METERING 

VALVE 

ACTUATOR 


BIAS -5.V (-20.MA) 


80/SEC/MA 


7.8125 V/V 1 


KEL--2.5MA/DEG 
^.44 V/V 


re RES, DEG 
VOLT 

DEMODULATOR 
JX Kq - .00077 VfpS 


BIAS-SEL 


OUTPUT 

PROCESSOR 


12.5DEG/V 


r\JA 



UffK 

r 



OUTPUT 

TOD/A 


- 9c*/(WFABOC) 
DEGB7 


RESOLVER 
TYPE PW/B 


PHASE DETECTOR 
PART OF RTD CARO 
5.6894jiSEC/DEG 


RES WFABD 


07.Sg 225 PPH 
172.OT 35000 PPH 


CONTROL 

WFCK-r±.1 WFASOC 

0-36000 PPH 
^ 4. B16 


WFCB-±100 


Figun 4 . 5*9 A/B Duct Fuel Flow Servo 











K=~»2.S8MA/PgO 


— 12.5°A^ 
X=1.44V/V 


T/M DRIVER 
CONSTANTi 

KA* + 4IIA/V 


BIAS>-1 VOLT 

M MAI 


(♦)i.D 

TORQUE 


MOTOR 

(-» A. C 
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4.5.10 Exhaust fiozzTe 

As indicated in Figure 4.5-10 the engine control provides nozzle 
commands in sqciare feet during minor cycle not yet established. 
These are converted to actuator commands in. resolver degrees and 
output during mi nor cycl e 1 1. 

4.5.11 Customer Bleed 

No requirements for customer bleed exist at this time, 

4.5.12 Control Augmentation System 

Pitch and roll control signals are generated by research modules 
not yet defined and passed to the calibrated output data base 
during minor cycle not yet established. These are limit checked 
as a validity test, see Figures 4.5-11, -12. Failure response is 
not yet established and will change as a function of research 
control mode. The data are then processed to compensate for the 
CAS deadband and formatted for output to the CAS during minor 
cycle 11. Provision is made for slope and offset adjustments and 
for an attitude hold mode to permit the pilot to null the DPCU 
outputs with the aircraft trim system. 

4.5.13 Cockpit Displays 

Three analog cockpit displays, figure 4.5-13, are driven by D/A 
converters . 

4.5.14 Output Discretes 

Table 4.5-5 tabulates the output discretes used. Unless otherwise 
indicated they are output during minor cycle 11 . 














































TABLE 4.5-5 

OUTPUT DISCRETE- WORD DEFINITION (1) 



OUTPUT 

DISCRETE 

WORD 


I 


t - ■ : : 




BIT # FUNCTION LOGIC SOURCE 

(16=LSB) 


T ENGINE ENGAGED 

2 INLET ENGAGED 

3 CAS ENGAGED 

4 RESEARCH ENGAGED 

5 INLET TRACK 

6 ENGINE BOM TRACK 

7 engine RESEARCH TRACK 

8 CAS TRACK 

9 RESEARCH TRACK 

10 BACKUP 

IT DISENGAGE 

12 STATUS 

13 UPLINK STATUS 

14 CENTRAL COMPUTER INTERFACE STATUS 

15 AUTOMATIC POWER OFF 

16 AUTOMATIC POWER OFF 





TABLE 4.5-5 

OUTPUT DISCRETE WORD DEFINITION f2) 

y 

OUTPUT BIT# FUNCTION 

DISCRETE itB-tSB) 

mm 

2 \ ENGINE START BLEED 

2 ENGINE DERICH 

3 BUZZ WARNING 

4 IGNITION RELAY 

5 IGNITION RELAY 

6 RAMP GAIN CHANGE 

7 SPARE 

SPARE ' 

TO SPARE 

:'"ll ' ; SPARE 
. '':I2 SPARE 

— 13 SPARE 

\T4 ■ : ;S'PARE 
IS SPARE 

IS SPARE 


LOGIC 




imsam 


TABLE A. 5-5 

OOTfOT DISCRETE WORD DEFINITION (O) 


OOTPUT 

DISCRETE 

WORD 

: 3 ’ 


BIT 1 

FUNCTION 

(1S-LSB> 



I 

SPARE 

2 

SPARE 

3 

SPARE 

A 

SPARE 

5 

SPARE 

6 

SPARE 

7 

SPARE 

8 

SPARE 

0 

SPARE 

TO 

SPARE 

11 : 

SPARE 

12 

SPARE 

13 

SPARE 

1A 

SPARE 

15 

SPARE 

16 

SPARE 
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5.0 BOM ENGINE CONTROL DEFINITION 


This section defines the computer program component. to duplicate 
the bill of materials FlOO engine control. Sections 5,1 and 5.2 
present the logic for the' engine electronic control, EEC, and the 
unified fuel control, UFC. The control executive, which determines 
the order of caTGulation, is defined in section 5,3. The data 
base identified in section 5,4, The data base defines the values 
of all schedules and constants and the memory locations for all 
constants, scheduTes, and stored variables. 



The control logic has been di vided into relatively small units. 
Each is defined by a block diagram and the related constants and 
schedules . The block diagram number consists of the last three 
digits of the number of the paragraph which discusses it. This 
number is al so used to def i ne where variabl es are compu ted and 
used . The first two digits identify the portion of the control 
involved: 


1.1. x - EEC Common Routines 

1.2. x - EEC High Frequency Calculations 

1.3. x = EEC IntermediatG Frequency Calculations 

1 . 4. X = EEC Low Frequency Calculations 
2.1.x = UFC Gas Generator 

2,E,x= UFC Afterburner 


Although the computations are performed at different rates in the 
BOM control, the PROFIT control will operate essentially at a 
single rate. Only a few computations, identified in section 5,3, 
are to be performed at a different rate. As a result all of the 
computation rate dependent constants have been evaluated for an 
interval of 60 milliseconds. 
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Nozzle Area Trim Loop Block Diagram 
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5.1.1 Common Routines 

Two routi nes are cal 1 ed from various places in the EEC - the 
filter and the proportional plus derivative compensation. These 
are described in the following paragraphs. Table lookup routines, 
common to the entire control , are discussed in paragraph 5.4.4' 

5.1 .1.1 Filter 


The filter is a first order lag of the fornij 

Output = Input - (Input - Past Output) e - 

where AT is the calculation interval and t is the desired time 
constant. Figure 5.1-5 presents the block diagram and table 
5.1-1 identifies the required constants. Additional filter logic 
is provided for FTIT compensation, figure 5.1-6. 

5 , 1 . 1 .2 Proportional Plus Derivative Compensation 


Proportional plus derivative compensation is applied to most of i 
the EEC input signals. This routine incorporates signal hysteresis 
with a different deadband for each loop and a variable derivative 
galn-which is a function of and Pb. Figure 5.1-7 presents 
the block diagram and table 5.1-2 lists the required constants. 
Additional logic is provided for compensation of the T2 and FTIT 
signals (figure 5.1-8). 









TABLE 


l: 


FILTER DATA 


LOQP 



CONSTANT 


CUN Pfi 

X26 8 


0. 


DT2 

KOI 


. 829P0 


EEC PB 

X103 


. 78735 


RTIT 

XI 03 

S? 

.97PA5 


FT IT 

X123 

■. - 

.30000 


FT IT 

PUNE 

;=i 

l.OQOQ 


MN 

XlOl 


,A736 7 
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,3 843 0 


Nil 
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. . 
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XI 02 
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.63b64 
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TAtiLe 3.1-2 
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EEC PB 

X16A 

i;. 

4. 8530 


FTIT 

X15 

=: 

93.330 f 


FT IT 

X76 

- 

.63000 i 


N1 

X21 


4 . 66 7 5 ' 

• “ 

Nil 

X155 


6.5330 

— 

N2 

X12 


9.3325 

-- 

T2 

X54 

=1 

0. 

— 

T2 

X152 

■= 

. 46660 




LOOP 


HySTER YSIS 


EEC P8 

XI 63 

= .25000 

PS I 

FTIT 

X105 

= 1. 0000 

DEG F 

Nl 

X107 

- 25.000 

RPM 

Nil 

XI 54 

= 2.5000 

RPM 

N2 

XI 06 

= 25.000 

RPM 

T2 

X56 

=4.0000 

DEG F 



COMMON 


PONE 

=1.0000 



DGB D6KI VATIVfc GAIN BIAS — 

PLIH PLA UPTRIM INHIBIT DISCRETE 







5.1.2 High Frequency Calculations 

The following paragraphs present the logic for the portions of 
the EEC executed every 14 mi 11 i seconds i n the BOM EEC. The 
values of all compute DT dependent constants are for the 60 
millisecond interval anticipated for the PROFIT system. 

5. 1.2.1 Speed Filters 

Three calls to the filter subroutine are used for the speed 
inputs providing a different N1 filter for the idle loop. N2 
rate is calculated at the same time as the filter for computa- 
tional convenience. Figure 5.1-9 presents the block diagram and 
Table 5.1-3 presents the required data. 

5.1. 2.2 CIVV Control 

The CIVV position is scheduled as a function of the corrected low 
rotor speed, Nl//^. The vanes are axial (O.DEG) for high speeds 
and cambered (-25. DEG) for low speeds . The logic is presen ted 
in figure 5.1-10 and the data in table 5.1-4. 

5. 1.2. 3 Nozzle Trim Loop 

Thi s is the high speed portion of the nozzle trim loop shown in 
figure 5. 1-1. Basically it computas the Nl error relative to a 
desired value, computed at a slower rate, and converts this error 
to a nozzle area rate of change. Nozzle area uptrim is inhibited 
if APIA uptrim inhibited or if the nozzle is already full open. 
The block diagrams and data are contained in figure 5.1-11 and 
table 5 .1-5 . - 


5.V. 2.4 FLAP Limiting Solenoid Delay Logic 


This logic (figure 5.1-12) keeps the PlAP limiting solenoid on 
for 1 second after the PLAP limit signal ha.s been turned off. No 
delay is applied to turning the solenoid on. Table 5.1-6 lists 
the data . 

5. 1.2. 5 PLA Trim Loop 

This loop computes the PLA trim rate. Rate inputs from the 
maximum PTIT logic, N2 design, N1 design, and the minimum burner 
pressure logic are compared and the minimum selected. Uptrim is 
inhibited below intermediate, during transients in N2 and during 
rocket firing. Biases are added from the upmatch and VMAX logic. 
The block diagrams are presented in figure 5,1-13 and the data in 
Table 5. 1-7. 

5. 1.2. 6 Stall Recovery 

Stall is identified by an increasing T2 combined with a decreas- 
ing N2, The N2 rate corresponds to 500 RPM/second. In response 
to the stall the rocket fire solenoid is turned on for 0.5 seconds 
and the PLA and nozzle trims are set to 0 for 0.25 seconds (figure 

5.1- 14 and table 5. 

5. 1.2. 7 Nozzle and PLA Trim Integrators 

The rate inputs for nozzle area and PLA trim are 1 imi ted and then 
integrated for use in the UFC. As described above stall inhibits 
the tri ms . I n addi ti on , negative nozzle rate i s i nhi bi ted if the 
nozzle is fully closed. This keeps the integrator from saturat- 
1 ng when the nozzle is closed . The logic i s s hown i n f i gure 

5.1- 15 and the data in table 5.1-9. 














TABLC 


5. I- J 


BLOCK 1.2.1 BATA 



INPUT VARIABLES 

08Q l./(SOUARfc ROOT CF THETA) 

Nl LOW ROrOK SPEED RPM 

N? HIGH COMPRESSOR SPFEU RPM 

**♦*♦ OUTPUT VARIABLES 

NICR CORRECTED LOVi ROTOR SPEED RPM 

NHL FILTERCO Nl FOR IDLE LOOP PPM 

NILG FILTEREU LOW ROTOR SPEED RPM 

N2CR CORRECTED N2 RPM 

N2LG FILTERED HIGH ROTOR SPEED RPM 

N2RT N2 RATE -- (N2LG -N20D) RPM 


♦♦♦♦♦ INTERNAL VARIABLES 

101) PAST VALUE OF N2LG RPM 

















TABLE b.l-4 block 1.2.2 DATA 


♦ ♦♦♦♦ 


GUNSTANTS 




CVMX - 0. DEG 

CVMN = -2S.Q00 DEG 

XT « 10385. RPM 

X25 = .L7340E-01 DEG/RPM 

INPUT VARIABLES 


NICR COPRECTEO LOVn FOTQP SPEED RPM 


♦«♦♦♦ 0 uTPvJT VAR t AB LES 


»♦♦♦♦ 


Give CIVV CnMMANU 


ORIGINAL PAOB IP 
OF POOR QUALITY 
























TA8L6 


5 . l-b 


BLOCK 1.2.3 DATA 




SCHEDULES 




G13 

632 

G52 


FAN OVER SPEED LOOP GAIN 
NOZZLE AREA TRI P LOOP GAIN 
PLAP BIAS TO NOZZLE TRIM 


CONSTANTS ***** 


OTMC 
X9 2 
X109 
XII 9 
X136 


• oOOOOt -01 
98.120 
.20000E-01 
4.4400 
-.22560 


SEC/HJC 

DEG 

AJ/i^PM 

AJ/I^JC 

AJ/MJC 


***** 


INPUT VARIABLES 


***** 


AJMX 

DAJU 

G530 

NIDS 

NILG 

NIST 

PLAP 

PLIH 


NOZZLE FULL CPEN SWITCH- 
NOZZLE UPMATCH 
AJ BIAS FUR PB 
DESIGN Nl 

FILTERED LOW ROTOR SPEED 
Nl RESET 

RATE LIMI TED PLA 
PLA UPTRIM INHIBIT 


DISCRETE 
AJ 
AJ 
RPM 
RPM 
RPM - 
DEG 

DISCRETE 


OUTPUT VARIABLES 




DAJI NOZZLE TRIM 
NITM Nl INPUT TO 


RATE 
THE PLA 


LOOP 


AJ/SEC 

OEG/SEC 




I NTERNAL VARIABLES 


***** 


AJIH 

AJNT 

AJNl 

AJTR 

DA JR 

OAJ T 

DAJ2 

OAT T 

G520 

NIF 

NIER 

NlLL 


NOZZLE UPTRIM INHIBIT 
CUM aJTR PREV COMMANDED 
EXHAUST NUZZLE TRI M R ATE 
PB COMPONENT OF AJ TRIM 
CURRENT AJTR INPUT 
NON-INHlbl TED AJ TRIM 
CURRENT A J UPMATCH INPUT 
CUM DAJU PREY COMMANDED 
NOZZLE TRIM BIAS 
Nl ERROR FOR AJ LOOP 
Nl ERROR FOR PLA LCUP 
COMPENSATED Nl 


niSCR ET E 
AJ 

AJ/SEC 

AJ 

AJ/MJC 

AJ/SEC 

AJ/MJC 

AJ 


RPM 

RPM 

RPM 
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BLOCK DIAGRAM 1.2.4 



CONTINUE 


Flgun S.1‘12. FLAP Uniting Solenoid Delay Lof^ 


ORIGINAL PAGE IS 
OF POOR QUALrry 









***** 

CONSTANTS 


DTMG 

- . 60000E-01 

SEC/MJC 

X9 2 

= 98.12 0 

DEG 

X93 

= 99,100 

DEC 

XI 29 

= 1.0000 

SEC 


INPUT VARIABLES 

***** 


PLAP RATE LIMl TED PLA OEG 

PLSS PLAP LIMIT SOLENOID SIG DISCRETE 

***** OUTPUT VARIABLES *♦♦♦♦ 

PLSU PLAP LIMIT SOLE NCI D DISCRETE 

♦.♦♦♦♦ internal VAP IABLES 

TSEG PLAP LIMIT DELAY TIMER SEC 
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BLOCK DIAGRAM 1.2.5 (Cont) 


DPLU 



PLAT 


Figure S.1-13. (Cont.) 






SAf URATION AVOIDANCE LOGIC 



Figurg 5.1-13. (Cont.) 
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.60000E-01 

98.120 


SEC/MJC 

DEG 


= .30000E-01 DEG/OEG F 


-2.4000 

,12856 


OEC/MJC 

OEG/MJC 




INPUT VARIABLES 


***** 


OPLU 

FTTM 

FTVM 

NITM 

N2ns 

N2LC 

PBTM 

PLAP 
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PLA UPMATCH 

FTIT INPUT TO PLA LOUP 
FTIT INPUT TO DEL PLA LP 
Nl INPUT TO THE PLA LOOP 
DESIGN N2 

FILTERED HIGH ROTOR SPEED 
MAX P0 INPUT TO PLA LOOP 
RATE LIMITEO PLA 
PLA UPTRIM INHIBIT 


DEG 

DEG/SEC 
DEG F 
DEG/SEC 
RPM 
RPM 

DEG/SEC 

DEG 

DISCRETE 




OUTPUT VARIABLES 
PLAT PLA TRIM RATE 


DEG/ S EC 


♦ ♦♦♦♦ 


INTERNAL VARIABLES 
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PL I R 
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C URRENT f TV! INPUT 
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N2 ER R OR Fur PLA LOOP 
COMPENSATtU N2 
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CUM (OPLU+FTVM PRFV CMD 
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RPM 

RPM 

OEG/S EC 
DEG/SEC 
Df G 
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TABLE 5.1-9 BLOCK 1.2.7 DATA 


♦ CONSTANTS *<=♦♦♦ 


A90 


40.000 

DEG/ SEC 

A 155 


155.00 

/SEC 

CSFA 


.19356 S*SEC/ MJC 

CSFP 

= 

.60000E-01 

SEC/ MJC 

DTMC 

3 = 

. 60000E-01 

SEC/ MJC 


INPUT VARIABLES 




AJMS NOZZLE CLOSED SWITCH 
DAJI NOZZLE TRIM RATE 
PLAT PLA TRIM RATE 
RTCS RESIDUAL TRIM CLEAR SIG 


DISCRETE 
AJ/SEC 
DEG/ S EC 
SEC 


«««#« OUTPUT VARIABLES ♦♦♦»♦ 

DELA EEC NOZZLE TRIM STEPS 

DELP EEC PLA TRIM DEG 
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TABLE 5.l~i0 BLOCK 1.3.1 DATA 


*\ 

Ai 


»*=♦♦♦ CONSTANTS **♦♦♦ 

DTMC « .60000E-01 S6C/MJC 

X40 * 8000.0 RPM 

♦ ♦♦♦♦ INPUT VARIABLES 

N2CR eORRECTEO N2 PPM 

RFTN STALL INPUT TO RCCKETFIRE SEC 

♦ OUTPUT VARIABLES ♦♦♦♦♦ 

RFSU ROCKET FIRE SOLENOID DISCRETE 
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ORIOMAL PAGE) IS 
OF POOR aUMllY 



)(U«| I^-DT/TAU 
TAU» 

oNtcoMniTt: 

cyctcoctAY 


ms ^ I 


\ Ml ni»tt 9HdAiu> 
iv nniAt TO ft/t 1^ 

I Nf IttOCT OHCHIU} •tVf -O^ 

WNCH yym TfiAHmitNT 

NCKT •#^TCNt» ON AN# Pl>f 
fN^TC V# Lk#t THAN ttfVX 

t NVWtlKT «NallLO HAMrOFT TO 
M im<4 WNCN TNK 
tNANiltNT WaST »witCHti OFT^ 


PLG 0 


NlSf « 0. 


pm 0 <o. 


NIST 

kXHtnm 


NtST 

TQ«.«HMiAT 

K4? eye: 


5. fT'. Tmnsimt logic 







TABLE 


5. 1-11 


BLOCK 1.3.2 DATA 



CONSTANTS 


X32 

= 2.0000 

DEG 

X33 

= .91916 

— 

X47 

= 12.000 

RPM/MJC 

XI 13 

= 200.00 

RPM 


♦♦♦•♦ INPUT VARIABLES ♦♦♦♦♦ 

PLAP RATE LIMITED PLA DEG 

♦♦♦♦♦ OUTPUT VARIABLES ♦♦♦♦♦ 

NIST N1 RESET RPM 

TRS TRANSIENT RESET SIGNAL DISCRETE 

♦♦♦*♦ internal variables *♦♦♦* 

PLGO PLAP RATE FOR TRS COMP. DEG 

PLLG FILTERED PLAP DEG 
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OEIGINAL PAGE IS 

OF POOR QUALITY 



F(gun SJ~18, N2 High Rat* Sohnoki 




1 Ik. — 


St 


tffiaaisiiiteiiiii 


















TABLE 5.1-12 BLOCK 1.3.3 DATA 




GQNSTANTS 


***** 


X4 8 


12.000 

RPM/MJC 

XA9 

= 

3.7335 

— 

X64 

= 

6.5650 

, — ■ 

XI 75 

- 

69,900 

DEG 

XI 76 


49.340 

PS I 

XI 77 

- 

52.330 

PSI 

XKl 

= 

82.900 

DEG 


***** 


INPUT VARIABLES 


***** 


RT N2 RATE -- (N2LG -K20D) 
LG F I LTERED PB 
AP RATE LIMITED PLA 
SO ROCKET FIRE SOLENOID 
S TRANSIENT RESET SIGNAL 


RPM 

PSl 

DEG 

discrete 

DISCRETE 




OUTPUT VARIABLES 


♦ ♦♦♦♦ 


SO N2 solenoid 
SS N2 SO LEND Id SIGNAL 


DISCRETE 

DISCRETE 


***** internal variable S 

C L N 2 SO L E NO I 0 S I G C 0 UNT E R 


***** 













N2CR (1.2.1) 


060 (1.4.6) 



O IflSS 


NIST (1.3.2) 


G70 (1.4.8) 


UN IS INPUT ni COUNTS PROi THE 
miET CONTROL (SEE TABLE 5.1^20, 
BtOCK DIAGRAM 1.4.6. FOR CONVERSION) 


Calculation 











TABLE 5.1-14 BLOCK 1.3.5 DATA 


SCHEDULES 

N2 AIRFLOW ADJUSTMENT 
MINIMUM CORRECTED AIRFLOW 
MAXIMUM CORRECTED AIRFLOW 
N2 REFERENCE 
N2 TO Nl CORRECTION 
N1 REFERENCE 


♦♦♦♦♦ INPUT VARIABLES **♦♦* 

GTO MAXIMUM Nl RPM 

G80 l./tSQUARE ROOT OF THETA) • — 

G90 SCHEDULED CORRECTED FLOW PPS 

6470 AIRFLOW CUTBACK SLOPE 

MN AIRPLANE MACH NUMBER 

NIST Nl RESET RPM 

N2CR CORRECTED N2 RPM 

N2LG FILTEREO HIGH ROTOR SPEED RPM 

N2SC N2 SETPOINT lUPMATCH) RPM 

WAC8 AIRFLOW CUTBACK MULT. 


OUTPUT VARIABLES ♦♦♦♦♦ 

G220 MAXIMUM CORRECTED AIRFLOW PPS 
MNLG FILTEREO A/C MACH NUMBER COUNTS 


NIDS DESIGN Nl RPM 

♦♦♦♦♦ INTERNAL VARIABLES **♦♦♦ 

ONI DELTA Nl FOR Nl DESIGN RPM 

0N2 N2 ERROR FOR AIRFLOW AOJ RPM 

GPl REFERENCE CORRECTED N2 RPM 

GP2 DELTA Nl / DELTA N2 
GP3 REFERENCE CORRECTED Nl RPM 

640 DELTA AIRFLOW PPS 

G140 MINIMUM CORRECTEO AIRFLOW PPS 

N ICO CORREC TED Nl OES IGN RPM 

NISS Nl DESIGN W/O Nl LIMITING RPM 

N2IP N2 INPUT TO Nl DESIGN PPS 

HCOS OESIREn CORRECTeO AIRFLOW PPS 
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G43.1 
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diagrams are in figure 5.1-24 and the data are identified in 
table 5.1-18. Since the upper and lower limits used in the MNPB 
computation, X145 and X29, are the same, that logic path can be 
simplified to MNPB=X29 for the PROFIT control code. 

5.1 .4.5 PB Input to PLA Trim Loop 

The maximum burner pressure input to the PLA trim Ic/op consists 
of a gained error relative to a fixed PB limit (figure 5.1-25, 
table 5.1-19). 

5.1.4.6 N1 Input to Minimum PLAP Loop 

The idle corrected N1 setpoint Is computed as a function of 
aircraft Mach number and the idle area reset switch (figure 
5.1-26, table 5. 1-20) . The gained error is input to the minimum 
PLAP Loop (para 5.1 . 4. 7). 

5 . 1 . 4. 7 Mi ni mum PLAP Loop 

This logic computes the Mach number input to the minimum PLAP 
loop; selects the maximum of the Mach input, the Pb input, and 
the Nl input; and outputs a rate of change of the minimum PLAP. 
Since the stepper motor will not exist an integrator is required 
as it was in the PLA and nozzle trim loops (para 5. 1.2. 7). 

Figure 5 . 1-27 presents the block diagrams . Table 5 . 1-21 lists 
the required data. 

5.1 .4.8 T2 Compensation and Tables 

Figure 5. 1 -28 presents the block diagrams of the T2 compensation. 

series of table lookups are executed using the compensated T2 . 
Table 5.1-22 presents the required data . 



166 



increase in allowable FTIT in respc 
ock diagram and data are presented 
23. 


Trim Loop 


d 

a 

he 


and compensated. The gained error 
function of T2, biased by VMAX and 
select min of the PLA trim loop, 
ed data are presented in figure 


he biases to the N2 setpoint, the 
im loop. Figure 5.1-31 and table 
grams and data . 

ation 

etpoint (figure 5. 1 -32 ) . The setpo 
ed value as function T2 with biases 
d FT I T . The s e tpo i n t is 1 imi ted by 
a function of T2 . The requi red da 
























BLOCK BIAGRAU 1.4.3 



Figure 5. 1-23. Derivative Gain Bias 








TABLE 5.1-17 BLOCK 1.4.3 DATA 



♦*♦♦♦ SCHEDULES *♦♦♦♦ 

5 BURNER PRESSURE CORRECTION FOR DGB 

*♦♦♦*■ CONSTANTS ♦♦♦♦♦ 

XK5 » 350.00 PS I 

INPUT VARIABLES ***** 

0 l./( SQUARE ROOT OF THETAI 

♦♦♦*♦ OUTPUT VARIABLES ♦♦♦♦♦ 

B OERIVATIVE: GAIN BIAS 

***** internal variables ♦♦♦** 

PS I 



50 TWO SLOPE CORRECTED PB 









TABLE 5.1-18 BLOCK 1.4.4 DATA 


SCHEDULES *♦♦♦♦ 

G44 PB BIAS TO REFERENCE FTIT 
G49 MINIMUM BURNER PRESSURE LOOP GAIN 
G51 PB BIAS TO N2 SETPOINT 

G53 PB BIAS TO NOZZLE TRIM 


CONSTANTS 


ONE 

1 X 

1 . 0000 

-- 

X29 

i 

47. 000 

PS I 

X145 

X 

47. GOO 

PS I 

X149 

X 

9900. 0 

RPM 

XI 51 

X 

.50000E-02 

DEG/ R PM 

X165 

X 

8900.0 

RPM 

X166 

= 

.14000E-02 

— — 


INPUT VARIABLES 



N2CR 

CORRECTED N2 

RPM 

PBLG 

FILTERED PB 

PSI 

^*44 *4. OUTPUT VARIABLES 

44444 

G440 

FTIT BIAS FOR PB 

DEG F 

G530 

AJ BIAS FOR PB 

AJ 

N2PR 

REFERENCE N2 

RPM 

P6I 

1 

BURNER PRESS TO MIN PLAP 

DEG/ SEC 

44444 INTERNAL VAR I ABIC S 

44444 

G490 

M,INIMUM PLAP RATE - PB 

0E6/SEC 

G510 

N2 BIAS FOR PB 

RPM 

MNPB 

MINIHUM BURNER PRESSURE 

PSI 

PBERl 

MINIMUM PB ERROR 

PSI 

PBL-e 

COMPENSATED PB 

PSI 















TABLE S.l>19 BLOCK DATA 


SCHEDULES ♦♦♦*♦ 

GU MAX BURNER PRESSURE LOOP GAIN 
♦♦♦♦♦ CONSTANTS 


M140 = 140*00 COUNTS 

X26 = 580.00 PS I 

*♦♦♦* INPUT VARIABLES ♦♦♦•♦ 
PBLG FILTERED PB PS I 

♦ *♦♦♦ OUTPUT VARIABLES ♦♦♦** 


PSTM MAX PB INPUT TO PLA LOOP OEG/SEC 


INTERNAL VARIABLES ♦♦♦*♦ 
PBE MAX BURNER PRESSURE ERROR PS I 


TABLE 5.1-20 BLOCK 1.4.6 DATA 


SCHEDULES 


***** 


G54 IDLE N2 LOOP GAIN 


***** 


CONSTANTS 


***** 


X146 

= 

4100.0 

RPM 

X147 

- 

3650.0 

RPM 

X148 


43 00. 0 

RPM 

XI 50 


130.00 

COUNTS 

XI78 


-2.0000 

OEG 

XI 79 

= 

1331.0 

RPM 

XI80 


-74100. 

RPM/COUNT 

XI 81 

s 

-84.300 

COUNTS 

***** 

INPUT VARIABLE 

S *if*** 


G80 1. /( SQUARE KOOT OF THETA) 

lAR A/C IDLE AREA RESET/VMAX 
MNLG FILTERED A/C MACH NUMBER 
NHL FILTERED Nl FOR IDLE LOOP 


***** 


OUTPUT VARIABLES 


***** 


G540 MINIMUM FLAP RATE - I OLE OEG/S EC 
MORS IDLE INPUT TO MIN PLAP DEG 




INTERNAL VARIABLES 


***** 


INIC 

IDLE Nl SETPOINT 

rRN 

NLLL 

COMPENSATED Nl FOR IDLE 

RPM 

Nice 

IDLE N2 ERROR 

RPM 

NICS 

GROUND IDLE BIAS 

RPM 
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TABLE 5.1-21 BLOCK 1.4.7 DATA 


SCHEDULES ***** 

G21 NINIHUH PLAP LOOP GAIN 

G50 NINIHUN PLAP PRESCHEOULE 


***** 


CONSTANTS 

***** 

A84 


84.000 

OEG/SEC 

C SFM 


.60000E-01 

SEC/MJC 

DTMC 

j X 

.60000E-01 

SEC/MJC 

X80 

; 9 

18.000 

DEG 

X9l 

' X: 

85.000 

DEG 

X142 

X 

7.0000 

DEG 

X143 

X 

6.0000 

DEG 

XI 44 

M 

6.0000 

DEG 

X162 

.X 

3.8571 

DEG 

X167 

m 

2 76.00 

COUNTS 

X168 

X 

.28090 

DEG /COUNT 

X169 

X. 

41.500 

DEG 

XM18 

X 

18.000 

DEG 

XM85 

.X. 

85.000 

DEG 

XN8 

X 

8000.0 

RPM 


INPUT VARIABLES 

4**66 


G540 

MINIMUM PLAP 

RATE 

- IDLE 

OEG/SEC 

MNLG 

FILTERED A/C 

MACH 

NUMBER 

COUNTS 

MORS 

IDLE INPUT TO MIN 

PLAP 

DEG 

N2CR 

CORRECTED N2 



RPM 

N2PR 

REFERENCE N2 



RPM 

N2S0 

N2 SOLENOID 



DISCRETE 

per 

BURNER PRESS 

TO MIN PLAP 

OEG/SEC 

PLAP 

RATE limited 

PLA 


DEG i 

STAL 

STALL SIGNAL 



DISCRETE 


OUTPUT VAR ••♦♦♦ 

PLAN MIN PLAP DEG 






f n. y I ! 




Ti\8U UI.CCK ^ATA ICUNiV.I 


VV■^>.%%^V VAK'lAAll;S 


mop 

OMOT 
C.?lO 
iMNPR 
MNP 5> 
MOtl. 
MaiH 
MOPS 
Most 
MOTT 
PCMt 
PIMM 
TMOT 


MN COMMAND iU 
CUPPPK'T laiH 
MI NIMUM PUAP 


N2 COMMANOfeO 


MIN PLAP 
INPUT’-MINPUP 
PATS - MN 
Ml N PI. AP 
PRfa.HTuyiTO MIN PlAP 
MIN PUAP KATS-W/0 tOLT 
MIN PUAP TNHtPIT 
MINIMUM PwAP fcPPOP 

tuus hssttm.au 

MIN PLAP HAT g 
PlAP INPUT^PUVM INHiaiT 
PlAP INPUT* phi: SCHS lHJUs 
CUM MUHS PHTV CQMMAMJfa 


use 

OfeU/MvlC 

OVC/SPU 

MS 

Tits 

OBC/SSC 

OISCHITE 

OEO 

UISCHeTg 

OfcS/SfeC 

01:0 

OEG 

OSG 










TABLE 5.1--22 BLOCK l.4,6 DATA 


♦♦♦♦* SCHEDULES ***** 

Gl FAN TU^UJINE INLET TEMPERATURE LIMIT 

62 MINIMUM HIGH COMPRESSOR SPEED 

G3 MAXIMUM HIGH COMPRESSOR SPEED 

G7 FAN SPEED LIMIT 

G8 l./< SQUARE ROOT OF theta J 

G9 TOTAL CORRECTED AIRFLOW SCHEOULE 

G45 REFERENCE FTIT SCHEOULE 

647 A IRFLOW CUTBACK SLOPE MULTI PLI ER 

CONSTANTS ♦♦I'** 

X80 » 2.0000 DEG F 


♦♦♦♦♦ INPUT VARIABLES ***** 

T2 COMPRESSOR FACE TEMP DBG F 


♦♦♦♦* OUTPUT VARI ABIES 


DT2S 

T2 RA TE 


DEG F 

GIO 

FTIT LIMIT 


DEG F 

620 

MINIMUM N2 


RPM 

630 

MAXIMUM N2 


RPM 

670 

MAXIMUM N1 


RPM 

660 

I. /(SQUARE ROOT 

OF THETA) 

— ' 

690 

SCHEDULED CORREC 

; TED flow 

PPS 

6450 

REFERENCE FTIT 


DEG F 

6470 

AIRFLOW CUTBACK 

SLOPE 

— 

T2LG 

FILTERED T2 


DEG F 


♦♦♦♦♦ INTERNAL VARIABLES •***♦ 


T26 

INPUT TO DT2S FILTER 

DEG 

F 

T2IN 

CALC VARI IN 0T2S 

DEG 

F 

T2LL 

COMPENSATED T2 

DEG 

F 

T20T 

CALC VAR2 IN DT2S 

DEG 

F 

T2S 

CALC VAR 3 1 N 0T2S 

DEG 

F 

T2SS 

CALC VAR4 IN 0T2S 

DEG 

F 
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TABLE 5.1-23 BLOCK 1.A.9 OATA 




xa2 

XU4 

xxn 

XI 20 
X121 


GaNSTANTS 

40.000 

347.00 

127.00 

307.00 

122.00 


DEC F 
COUNta 
OEG 

COUNTS 

06 G 


INPUT VARIABLES ♦♦♦♦4 

lAR A/C IDLE AREA RESET/VMAX DISCRETE 
NNLG FILTERED A/C NACH NUMBER COUNTS 
FLAP rate LINITEO PLA DEG 


♦♦♦♦♦ OUTPUT VARIABLES ♦♦♦♦♦ 
FTVN FTIT INPUT TO DEL PLA LP OEG F 
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TAtiLE 5.1-2A BLOCK 1.4.10 DATA 


*♦♦♦* SCHEDULES 
G6 FTIT LOOP GAIN 


♦♦♦♦♦ INPUT VARIABLES ♦♦♦♦♦ 


F T 1 T 

FAN 

TURBINE 

I NLE T 

TEMP 

DEG 

F 

FTRM 

FTIT 

TRIM 



DEG 

F 

FTVH 

FT IT 

INPUT 

TO DEL 

PLA 

LP DEG 

F 

GIO 

FTIT 

LIMIT 



DEG 

F 


OUTPUT 

VARIABLES 



FTDS 

DESIGN FTIT 



DEG 

F 

FTLL 

COMPENSATED 

FTIT 


DEG 

F 

FTTE 

FTIT 

ERROR 



DEG 


FTTM 

FTIT 

INPUT 

TG PLA 

LOOP 

DEG/ SEC 


**♦♦♦ INTERNAL VARIABLES <■♦♦♦♦ 
FTLG FILTERED FTIT DEG F 
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. X132, 
5. X137, 
X156 


i 














TABLE 5.1>25 BLOCK 1.4*11 DATA 


***** 


CONSTANTS 


X83 


93.000 

RPM 

X84 

M 

119. 00 

OEG 

X85 

■3 

118.50 

OEG 

X132 


50.000 

DEG F 

X133 

m 

250.00 

PPM 

X134 

x: 

-3.7600 

AJ 

X135 

m. 

1.8600 

OEG 

XI 37 

3 

123.70 

DEG 

X138 

ac. 

0. 

AJ 

X139 

' 3 ^ 

1.1300 

OEG 

XI 56 

' 3' 

124.80 

OEG 


INPUT VARIABLES 

***** 


page is 

POOR QUALHT 


FTTE 

FTIT ERROR 


OEG 

N2LG 

FILTERED HIGH ROTOR 

SPEED 

RPM 

N2SC 

N2 SETPOINT lUPMATCHI 

RPM 

PLAP 

RATE LIMITED PLA 


DEG 

PLSS 

PLAP LIMIT SOLENOID 

SIG 

DISCRETE 

♦♦♦*♦ OUTPUT VARIABLES 

OAJU 

NOZZLE UPMATCH 


AJ 

0N2U 

N2 UPMATCH 


RPM 

DPLU 

PLA UPMATCH 


DEG 


INTERNAL VARIABLES 


ONAC N2 ERROR INPUT TO UPNATCH RPM 
UPSG UP HATCH SIGNAL OISCRET E 







TABLE 


5. 1-26 


BLOCK 1.4.12 DATA 


«**«« SCHEDULES 

GIO SURGE PROTECTION AIRFLOW CUTBACK 

G46 FTIT AOJUSTWeNT TO N2 SETPUINT 

*♦♦♦* CONSTANTS ♦♦*♦4 

XIO * 2.0000 

X70 = 200.00 RPM 

♦*♦♦♦ INPUT VARIABLES ♦♦♦♦♦ 

0N2U N2 UPMATCH RPM 

FTOS DESIGN FTIT DEG F 

FTLL COMPENSATED FTIT OEG F 

G20 MINIMUM N2 RPM 

G30 MAXIMUM N2 PPM 

G80 1. /(SQUARE ROOT OF THETA) 

G90 SCHEDULED CORRECTED FLOW PPS 

G220 MAXIMUM CORRECTED AIRFLOW PPS 

G440 FTIT BIAS FOR PB DEG F 

G450 REFERENCE FTIT DEG F 

NTPK N2 GROUND TRIM RPM 

*♦*♦* OUTPUT VARIABLES ♦♦♦*•■ 

N20S DESIGN N2 RPM 

N2SC N2 SETPOINT (UPMATCH) RPM 

: I 

♦*♦♦♦ INTERNAL VARIABLES ♦♦♦*♦ 

DN2E AIRFLOW ERROR FOR N2 BIAS PPS 

ERRR FTIT ERROR FOR N2 BIAS DEG #’ 

GlOO N2 SETPOINT BIAS -AIRFLOW PPM 

G460 N2 SETPOINT BIAS - FTIT RPM 

N2XX DESIGN N2 SETPONT-UPMATCH RPM 




BLOCK DIAGRAM 1,4.13 


PLIH (1.3.4) 



NO 


I WAGE - VI 


Figure 5. 1-33. An fiurr 'Cuij^ac^ muflipliBr 






TAOLE S»l-aT BIQCK DATA 


*♦»*% CONSTANTS 


Wl 

* LvQOOO 


XI 30 

* 60.000 

066 

Xl3l 

« . SOOOQ 

WMRiMk 


INPUT VARIABLES 


FTTE FTIT 

ERROR 

066 

PllH Ft A 

UP TRIM INHIBIT 

01 SCR 6TB 


OUTPUT VAR TABLES •*♦♦♦ 

WACU AlPFLOW CUTBACK MUIT. 
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5.2 UNIFIED FUEL CONTROL 


Thi$ section defines the control logic for the unified fuel 
control which in the BOM system is hydromechanical, The gas 
generator control is defined in section 5.2.1 and the afterburner 
and luvEile in 5*2.2, 

5.2.1 Gas Generator 

The gas geiverator control takes two inputs from the EEC (nossle 
trim and PLA trim), N2, T2. 5, FLA, and aircraft discretes and 
computes the commands for the RCVV» gas generator fuel flow, and 
the start bleed. 

5.2.1.1 Power Lever Logic 

The input power lever angle is 1 iinited by the afterburner logic 
(manifold filling and FLAP limiting from the EEC) and by the 
rainimuni position from the EEC. The rate limited PLA ( FLAP) is 
used to drive both the gas generator and afterburner. Idle and 
intermediate trim and the PLA trim input from the EEC are included 
in the PLA input to the gas generator fuel flow loop (PLAB). 

Figure SvE-l presents the block diagram and table 5,2-1 lists the 
required data. The logic is dividsd into 211 and 211A because it 
is not performed sequentially. The PLAP computatiQn ( 211) is the 
first thing computed in the control since PLAP is used throughout 
the EEC. The gas generator PLA* PLAB* is not computed until 
after the EEC computations have been completed to pev'mit the 
incorporation of the EEC PLA trim. 

PLAP hold (PLPli) is computed in the afterburner segment sequence 
valve logic Cpara 2.2. 2) .It is designed to hold the afterburner 
at the sone rainlnnira ft»el fl^ the fflanifol d is filled, this 

hold is rel rased as part of the power level logic to avoid addi- 
tional time de 1 ay during afterburner transients , The hy droraechan- 
i cal hardware has a switch which indicates wheiv the mani fol d 1 s 





full. The sv^'ltch is e.\ainined by the IFU and an interrupt tienerated 
when the switch Is turned on. In response to the interrupt the 
control executive (section 5,3) stores the value of the niinor 
cycle counter in ICYC, sets FUT to 1, and advances the segment 
sequence valve to the operating position from the fill position, 

The FLAP hold release logic uses FUT to identify manifold 
filling a n d r e 1 e a s e s e i t her t h e 1 g n it 1 on t i me r ( s e g me n t 1 ) or 
FLAP hold (all other segments), The minor cycle counter value 
ICYC is used to compute atv interval corresponding to a mador 
cycle plus the fraction of a mador cycle since the fill Interrupt 
was received. Thus PlAP 1s effectively released as soon as the 
till interrupt is received. 

S, 2,1.2 T2.5 Compensation ^ 

The logic presented in figure 5. 2- t simulates the response of the 
BOM hydromechanlcal TS,8 sensor. It was included to permit 
duplication of the BOM control response to change*; ; in ^^^T 
Table S,2**t idGntifies the required data, 

5. 2.1.3 Fuel Flow 

This loop eommands the gas generator fuel flow as a function of 
input PIA (PLAB)v and T2,5, The fuel flow command is generated 
as a Wf/Pb with steady-state control through a droop Boverner 
with variable droop slope. Acceleration and deceleration schedules 
protect the engine during transients. The rocket fire solenoid 
limits the Wf/Pb to 25,5 RU. Figure 5,2«3 presents the block 
diagram and table 5,S«3 the data for the fuel flow logic, 

5. 2. 1.4 RGVV Control 

The RCVVs are scheduled^^ a function of M2 and T25C, 

S,2~4 shows the schedule, Contro stability studies demonstrated 
the need to compute the RCVV ^ more frequently than the 


f 







major cycle rate; however, it is not necessary to perform the 
entire schedule computation at the high rate. As a result the 
RCVV command has been divided into the computation of the T25C 
effect and the computation of the N2 effect (see figure 5.2-5). 
The T25C portion (214) is computed every major cycle with the 
resulting setpoint and slopes used each minor cycle to actually 
compute the RCVV command (214A). Table 5 . 2-4 1 ists the requi red 
data . 

5 . 2 . 1 . 5 Compressor Bleed 

Figure 5.2-6 and table 5.2-5 present the logic and data for the 
compressor bleed control. The bleed is opened during starting as 
a function of N2 and T25C. 
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Figure 5.2-1. Power Level Angle Logic 
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TABLE 5.2rl 


BLOCK 2,i.l DATA 


♦♦♦♦♦ CONSTANTS 


A91 

- 

91.000 

DEG 

A 1 30 


130.00 j 

OEG 

PLPI II 

- 

93.500 i 

DEG 

PLPC2I 


102.70 i 

OEG 

PLP(3) 


IIO.OO 

OEG 

PLP(4) 


116-30 

OEG 

PLP(5) 

= 

122.50 

OEG 

PLP(6) 


130.00 

OEG 

X201 


119.95 

OEG 

X202 

s: 

1.0000 

OEG/COUNT 

X203 

= 

0. 

OEG 

X2 04 

s: 

0. 

— 

X205 


1.0000 

l/OEG 

X206 


83.000 

OEG 

X207 


20.000 

OEG 

X208 


3 7. 000 

OEG 

X209 

= 

.21740E-01 

— 

X210 

s 

1.0000 

— 

X211 


28.500 

OEG 

X212 

— 

-35.000 

DEG 

X260 

=: 

24.000 

MNC 

X261 

=: 

12.000 

MNC 

X262 


.35500 

OEG/ MNC 

X263 

= 

.21500 

OEG/ MNC 

X264 

ir 

108.00 

MNC 

♦ ♦♦♦* 

INPUT VARIABLES 

***** 


DELP 

EEC PLA TRIM 

OEG 

FLIT] 

FILL INTERRUPT SIGNAL 

DISCRETE 

lAP 

A/C IDLE AREA RESET/VMAX 

DISCRETE 

ICYCi 

MINOR CYCLE COUNTER -FLIT 

MNC 

lOTM 

IDLE GROUND TRIM 

COUNTS 

INTM 

INTERMEDIATE GROUND TRIM 

OEG 

NSEG 

A/B SEGMENT COUNTER 


PLA 

POWER LEVER ANGLE 

DEG 

PLAM 

MIN FLAP 

DEG 

PLPH 

PLAP HOLD 

DEG 

PLSO 

FLAP LIMIT SOLENOID 

DISCRETE 

***** \ OUTPU T VAR I AB LES ♦♦ 

OPLA 

FLAP ERROR {PLA - PLAPI 

OEG 

IGN 

A/B IGNITION COMMA NO 

DISCRETE 

PLAB 

GAS GENERATOR PLA 

OEG 

FLAP 

RATE LIMITED PLA 

OEG 


205 ■ 










TABLE 5.2-1 BLOCK 2.1.1 DATA (CONT.I 


INTLKNAL VARIABLES ♦♦♦♦♦ 


ALI T 

A/B 

IGNITION TIMER 


MJC 

OLPL 

RATE 

LIMITED DELTA 

PLAP 

DEG 

OPL I 

CALC 

VAR-DELP WASHOUT CAM 

DEG 

DPLM 

OP LA 

LIMIT 


DEG 

OT 

DELTA TIME POR PLAP 

RATE 

MJC 

PLAC 

CONTROL PLA 


DEG 

PLAN 

GAS 

GEN PLA W/0 EEC 

DELP 

DEG 

PLAU 

EEC 

INPUT TO PLAB 


DEG 

PLS 

PLAP 

LIMI T INPUT TO 

PLAC 

DEG 

TRMM 

IDLE 

TRIM INPUT TO 

PLAB 

DEG 


0 


' ii 







TABLE 5.2-2 BLOCK 2.1.2 DATA 


CONSTANTS ♦♦♦♦♦ 

X2b5 s .iOOOO -- 

X266 « 15.000 

X267 » 1.2000 . 

«««*« input VAPlABLeS 

T25 FAN EXIT TEMP - DUCT DEG F 

**♦#* OUTPUT VARIABLES 

T2aU compensated T25 DFG F 

INTERNAL VARIABLES 

OELT CURRENT - PAST T25 DEG F 

OLT CALC VAR2 - T25 COMP UEG F 

OL TO CALC VAR 3 ~ T25 C QMP DH G F 

SAV CALC VARl - T25 COMP DEG f 

T25P PAST VALUE OF T25 DEG f 














block diagram 2.1.3 (Gont) 
LOW SPEED A CCELERATI ON SCHEDULE 




Figure 5, 2-3. ( Cont. ) 





TABLE 


BLOCK a. I, 3 DATA 


ORIGINAL PAGE IS 
OF POOR QUALCna 




SCHEDULES 


♦ ♦♦♦♦ 


Hl.i 
HA.i 
HA, 2 


ACCELERATION SCHEDULE 
OPERATING LINE DROOP SLOPE 
OPERATING LINE REPERENCE N2 

CONSTANTS 


K213 


40.000 

RU 

X21A 


2200.0 

RPM 

X2I5 


1 0. 000 

RU 

X216 


1 0. 000 

OEG 

X218 

■M. 

250.00 

OEO 

X219 

m* 

^.25000E~01 

RU/OEG 

X220 


2T.4S0 

RU 

X221 


-.looooe-oi 

RU/RPM 

X222 

■ ' ' at 

28,700 

RU 

X223 

a 

26,600 

RU 

X22A 

at 

18.700 

RU 

X225 

m 

25*500 

RU 

X226 

■a 

A2.Q00 

RU 

X227 

a. 

16000. 

PPH 

X228 

. a 

AOO.OQ 

PPH 

.. 

INPUT VARIABLES 

♦♦♦♦♦ 


N2 

HIGH COMPRESSOR SPEED 

RPM 

P8C 

COMP. BURNER PRESSURE 

PS I 

PLA 

POWER LEVER ANGLE 

066 

PLA8 

GAS GENERATOR PLA 

OEG. 

RPSO 

POCKET FIRE SOLENOID 

DISCRETE 

T25C 

COMPENSATED T25 

OEG F 


1 


&f£i 

ii 


mm- 


;> 1 ■*{ 

•":1 t 




OUTPUT VARIABLES 




IGNM MAIN BURNER IGNITION CMO DISCRETE 
WFC GAS GEN FUEL FLUW CMO PPH 

WFPB MAIN BURNER KP/P8 RU 




INTERNAL VARIABLES 




DSL 

DROOP SLOPE 


RU/RPM 

N2M 

N2 INPUT LOW SPEED 

WF PX 

RU 

N2R 

REFERENCE N2 


RPM 

RFS 

ROCKET FIRE LIMIT OF 

WFPB 

RU 

T25M 

T25 INPUT-LOW SPEED ' 

WFPX 

RU 

WFPU 

UPBRATING Li NE WF/PB 


RU 

WFPX 

ACCEL SCHEOULewF/PB 


RU 


m 











BLOCK DIAGRAM 2.1.4 

N2 (EXT) 



RFSii (1.3.1) 


Figure 5.2-5. RCVV Logic 













TABLE 5.2-4 


BLOCK 2.1.4 DATA 


***** 

SCHEDULES ***** 

H7.1 RCVV 

SETPOlj^T - LOW 

N2 SLOPE 

H7.2 RCVV 

SETPOINT - HIGH 

N2 SLOPE 

H7.3 RCVV 

SETPOINT - REF 

N2 

H7.4 RCVV 

SETPOINT - REF 

RCVV 

***** 

CONSTANTS ***** 

X229 

= 7304.0 

RPM 

X230 

= 600.00 

RPM 

X231 

» -.50000E-01 

DEG/RPM 

X232 

* -20.000 

DEG 

X233 

= -7.0000 

DEG 

X269 

a 1000.0 

RPM 

X270 

* -40. 000 

DEG 

X271 

a 4. 0000 

DEG 

***** 

INPUT VARIABLES 

***** 


N2 

HIGH COMPRESSOR 

SPEED 

RPM 

N2MC 

MINOR CYCLE 

HPC 

SPEED 

RPM 

RFSO 

ROCKET FIRE 

SOLENOID 

DISCRETE 

T25C 

COMPENSATED 

T25 


DEG F 


♦ *♦♦♦ OUTPUT VARIABLES ♦♦♦♦♦ 

RCVC COMMANOEO RCVV POSITION DEG 


♦♦♦♦♦ INTERNAL variables *•♦♦♦ 


N2MD 

REF 

N2 FOR 

RCVV command 

RPM 

RCVM 

REF 

RCVV FOR RCVV COMMAND 

DEG 

SHI 

RCVV 

SLOPE 

FOR HIGH N2 

DEG/RPM 

SLOW 

RCVV 

SLOPE 

FOR LOW N2 

DEG/RPM 







SCHEDULES ♦•♦♦♦ 

HIO START BLEED 

♦♦♦♦♦ CONSTANTS **♦♦♦ 

X23A *1000.0 PPM 

INPUT VARIABLES *♦♦♦♦ 

N2 HIGH COMPRESSOR SPEED RPM 

T25C GOMPEN SATED T25 DEG F 

♦ ♦♦♦♦ OUTPUT VARIABLES 

BLED START BLEED COMMAND 01 S CRETE 

INTERNAL' VARIABLES 

N2BL REF N2 FOR START BLEED RPM 
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5.2.2 Afterburner 



The afterburner logic computes the commands for the nozzle area, 
segment sequence valve position, core afterburner fuel flow, duct 
afterburner fuel flow, and the afterburner ignition. EEC inputs 
to the UFC afterburner control include the nozzle area trim, the 
rocket fire solenoid, and the N2 solenoid. 

5. 2. 2. 1 Nozzle Area 

The base nozzle area is a function of FLAP and T25C. The nozzle 
is opened at idle on the ground indicated by the aircraft squat 
switch to reduce the thrust for taxi operation. The EEC nozzle 
trim is washed out as a function of PLAP. 

Two signals generate nozzle area reset: rocket fire solenoid 

from the EEC and large decels indicated by DPLA, the difference 
between control PLA and PLAP, and the N2 solenoid from the EEC. 
Each reset is phased out gradually when the signal goes away. 

The nozzle area is limited and maximum or minimum nozzle area 
signals are generated. Figure 5.2-7 presents the block diagram, 
figure 5.2-8 the base nozzle area schedule, and table 5.2-6 the 
requi red data . 

5. 2. 2. 2 Segment Sequence Valve 

The segment sequence valve controls the turning on and filling of 
each of the five afterburner manifolds or segments. The valve 
has ten positions, two for each segment. The first turns on a 
hi gh rate of fuel f 1 ow to fill the manifold. During filling PLAP 
is held at the minimum value for that zone. When the mainfold is 
full (indicated by a switch) the valve is sequenced to the trans- 
fer position and fuel flow is modulated. For the PROFIT system 
the fill switch will be monitored continuously in the IFU. An 
interrupt will be generated when the segment is filled. The 
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control executive will, in response to the interrupt, move the 
segment sequence vaVve to the operating position. In effect the 
PLAP is released at the same time (paragraph 5. 2.1,1), Figure 

5.2- 9 presents the block diagrams and table 5,2-7 the data for 
this logic, 

5, 2,2. 3 Fuel Flow 

Total afterhurner Wf/PB is scheduled as a function of FLAP and 
T25C, biased by on external trim and main burner pressure, PB . 

Due to differences between the BON and PROFIT hydromechanical 
fuel valve systems new logic must be devised for split between 
core and duct fuel flow. The eventual output of this logic block 
is commanded core fuel flow and commanded duct fuel flow. Figure 

5.2- 10 and table 5,2-8 show the block diagrams and required data. 
Figure 5.2-11 shows the total A/B fuel flow/main burner pressure 
schedule. 
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TArtLc btOCK 2.^.i UATA 




J>CHfcDULFS 


BASt-' NCU4LE AREA 
DELTA AJ CbNVERSlON 


Cu'NbTANTS 



A one 

■ it 

l.OOOO 


X? ib 

. =; 

S> 1.000 

0£3 

X2i6 

■ -4 

2't.UOU 

DEO 

X237 


9CB90C-01 

SO n /DL- 

Xa>30 


B.67C0 

SQ PT 

X2 39 

■ ■■ 

64.500 

DEG 

X2AO 

a . 

.5 71 AGE -01 

1 /DEG 

X2A1 

s 

1.0000 

— 

X2A2 


-10.000 

DcG 

X243 

s 

Bi.OOO 

DEG 

X24A 

s:. 

.10000 


X2AS 

' -=J 

. 12C00E-01 

““ 

X246 

■ = 

.30C00E-02 

-- 

X2«V7 

■ St 

6.3500 

SC H 

X2AP 

- 

2.6640 

SO I T 


INPUT VAfUABLES 



ORIGINAL PAGE IS 
OP POOR QUALrrX] 


DEL A 

EEC NOZZLE 

TRIM 

STEPS 

OPLA 

PLAP ERRDH 

1 PLA - PL API 

DLG 

N2Sn 

N2 SOLENCUO 


OISCPEIE 

PLAP 

RATE LIMITED PLA 

DLG 

RFSn 

ROCKET FIRE 

SULENOID 

DISC RLTE 

SOWS 

A /C SQUAT SWITCH 

' OISCkEI E 

T25C 

COMPENSATLO 

T25 

DEG F 




OUTPUT VARI ABitS 




AJC NUZiLL- AREA COMMAND 
AJMS NOZZLE LLOStO SVdTCH 
AJMX NUZZLE f-ULL UPfcN SWITCH 


SO ET 
DlSCRbTE 
DTS CRETE 


INTERNAL VARIAfiLES 





AJtlA 

BASE NUZZLE 

AREA 

SQ fT 

AJCC 

EEC BIAS UF 

AJ 


AJI 

AJ TRIM 



AJN 

EEC BIASED 

BASE AJ 

SQ FT 

AJkE 

ROCKET FIRE 

AJ RESET 

SEC:' 

AJftS 

N2 SOLENOID 

AJ RESET 

SEC 



??3 








BLOCK 01 



SSV REQUEST 


DREQ = X 252 
PLPH « PJiP(NSEG 1) 


L. 


J 




























t) TMC 


. 60CU0E'-0l 

SEC/MJC 

PLASH) 


91 . COO 

DEG 

PL AS 12) 


102.00 

DEG 

PLASC3) 

S' 

I0f|.7p 

DEG 

PLA SI 4) 

= , 

11 5. Op 

DEG 

PLASI5) 

s 

121.00 

DEG 

PLP ( 1 ) 

s 

93.500 

DEG 

PLP I 2) 

5= 

102.70 

DEG 

PLP (3) 

S 

IIO.OO 

DEG 

PL P I 4) 

S 

116.30 

DEG 

PLPI5) 

S . 

122.50 

DEG 

PLP ( 6) 


130.00 

DEG 

RFQI I) 

- : 

87.500 

DEG 

RE0I2) 

-S . 

69. 800 

DEG 

RED (3) 


54.100 

DEG 

RE0I4) 


'39. 200 

DEG 

REQ 15) 

s: 

23.400 

DEG 

REG 16) 

s. 

8.2000 

DEG 

X2 50 

S 

09. 000 

DEG 

X251 

” : . 

6. 6000 

DEG 

X252 


0. 

DEG 

X254 

...s' 

. 70000 

DEG 

X255 

i ^ 

10.000 

DEG 

X256 

' . S 

.10000 

SEC 

X258 

■ 3 : ' 

89.100 

DEG 


INPUT VARIABLES 



DPLA FLAP ERPOR (PLA - PLAP» 
FILL A/B MANIFOLD FILL SIG 
IGN A/0 IGNITION COMMAND 
N2SC) N2 SOLENOIO 
PLAP RATE LIMITED PLA 
SSVP SSV POSITION 


OUTPUT VARIABLES ♦♦♦♦♦ 

NSEG A/B SEGMENT COUNTER ^ 

PLPH PLAP HOLD DEG 

SREQ SCHEDULED SSV POSITION DEG 

SSVC COMMANDED SSV POSI TION DEG 

♦♦♦*♦ INTERNAL VARIABLES ♦♦♦*♦ 


ABPM AFTERBURNER PERMISSION 
DREQ FILL REDUCTION IN SSVC 
HOLD INITIAL FILL TIMER 
HYSr PLAP HYSTER.- SSVC 


DISCRETE 

DEG 

SEC 

DEG 


DEG 

DISCRETE 

DISCRETE 

DISCRETE 

DEG 

DEG 



BLOCK DIAGRAM 2.2.3 


PUP (2.1.1) 








TABLE 5.2-S 


BLOCK 2.2.3 DATA 


SCHEDULES ♦♦♦*♦ 

AlA TOTAL AFTERBURNER WF/PB 

A 2 FLOW SPLIT 

AS RATIO UNIT BIAS 


♦*♦♦♦ CONSTANTS *»♦♦♦ 



K259 

= I. GOOD 

< 


X272 

= 200.00 

PPH 


INPUT VARIABLES 


ARUT 

A/B 

R A TIO UNI r GRND TRl M 

NSEG 

A/B 

SEGMENT COUNTEP 

. — 

PBC 

COMP 

. BURNER PRESSURE 

PS I 

PLAP 

RATE 

LlHl TED PLA 

DEG 

T25C 

COMPENSATED T25 

DEG 

WFPB 

MA IN 

BURNER WF/PB 

RU 


OUTPUT VARIABLES 


WFAD 

DUCT 

A/B FUEL FLCW CMO 

PPH 

WFCR 

CORE 

A/B FUEL FLOW CMD 

PPH 

***** 

INTERNAL VARIABLES 


PCPB 

A/B 

RATIO UNIT BIAS 

— - 


SPLT CORE/TOTAL A/B FUEL FLOW 
WFAC COMMANDED A/B FUEL FLOW PPM 

WFAP TOTAL A/B WF/PB RU 




5*3 CONTROL EXECUTIVE 


This section describes the executive functions for the BOM control 
module. The host program executive described in section 4.1 sets 
up the 60 millisecond major cycle, inputs and processes all the 
data, outputs all commands, and controls the minor cycle process- 
ing. The following paragraphs discuss all the required executive 
functions for the, BOM control even though the fill interrupt 
logic and calling the minor cycle computations is performed in 
the host program executive. Each paragraph identifies those 
portions of the log i c that wi 1 1 be in the host program executive. 


5. 3 . 1 Fil l Interrupt Processi ng 


The entire fill interrupt processing logic will be a part of the 
host program executive (paragraph 4. 1.3.8). Its function is 
described here to assist in understanding the BOM control opera- 
tion. The hardware fill signal, in addition to being input to 
the control as a data word every 60 milliseconds, will be exami ned 
continuously by the IFLI. An interrupt will be generated when 
f i 1 1 first comes on. In response to that interrupt the host 
executive wi 1 1 perform the following functions : 

1 . set fill interrupt signal, FLIT , to 1 (FLIT is reset to 0 in 
logic b1 ock 2.1 . 1 ) 

2. store the value of the minor cycle counter in ICYC 

3. set segment sequence value position command, SSVC, to the 
operating position for the current segment, SREQ, computed 
in logic block 2.2.2 

4. output the segment sequence value position command. 
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5.3.2 Minor Cycle Calculations 

As described in paragraph 5. 2. 1.4 a portion of the RCVV computa- 
tion must be performed at the 5 millisecond minor cycle rate. 

The logic identified in figure 5.2-5 as logic block 2,1.4A is to 
be done every minor cycle. The host program executive will call 
block 2.1.4A as part of the minor cycle processing (paragraph 
4.1.1). 

5.3.3 Major Cycle Calculation Order 


The major cycle processing has been divided into gas generator 
and afterburner control . They are called separately from the 
host program executive (paragraph 4.1,1). The order of calcula- 
tion within each is controlled by the BOM control executive. 

Figure 5.3-1 presents the calculation ordes*- for the gas generator. 
The logic is identified by block diagram numbers from sections 
5.1 and 5.2. All of the EEC logic is included in the gas gener- 
ator. Figure 5.3-2 presents the calculation order for the 
afterburner. 
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5.4 DATA BASE 




Thi s sectioiv defines the values j scale factors, memory location, 
and using logic blocks for all schedules (5,4. 1 ) and constants 
(5.4.2). Paragraph 5.4,3 defines the memory location, scale 
factor, the defining logic block, and the using logic block for 
the variables used in the control. Paragraph 5.4.4 defines the 
requirements for table lookup routines. 

5.4,1 Schedules 


This paragraph defines all the schedules used in the BOM control. 
Table 5.4-1 lists the schedules and identifies the logic block in 
which the table lookup is executed. Table 5.4-2 presents the 
data, memory location, and scale factor for all the schedules. 

The schedules are arranged in Table 5.4-2 in the same order as in 
Table 5.4-1. The memory location will be filled in when the 
program has been assembled. It will be the location of the first 
item in each array. It is not the location of the current values 
of the input and output variables. Those are defined in paragraph 
5-4.3. : i: / 


5.4.2 Constants 

Table 5,4-3 defines the constants used in the BOM control. 

Memory location and scale factor i nf ormati on wi 1 1 be com pi e ted as 
they become a v a i 1 a b 1 e . Some of the constants are a function of 
the control computation interval , DTMC . Table 5.4-4 identifies 
these constants and how they were computed . 

5.4.3 Variables 


Table 5.4-5 lists the variables used in the control routines 
described in sections 5.1 and 5.2. The few remaining scale 
factors and memory locations will be added as the in formation i s 
available. Tables 5.4-6, -7 define control inputs and commands. 
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5.4.4 Table Lookup Routines 


The satne table lookup routines are to be used throughout the 
control . All tables are to be linearly interpolated with no 
extrapolation beyond the table end points. Both univariate and 
bivariate routines are required, 

S.4.4.1 Univariate Table lookup 

Two options are required for the univariate routines. The first 
is a table lookup with no prior information in which the X array 
is searched to find the values on either side of the input X and 
a Y value calculated. The second is one in which a series of 
tables have the same X values and the output Y value is computed 
using the previously computed (X-Xn)/(Xn-l - Xn) and n. This 
mode saves computation time for many of the control schedules. 

5. 4,4,E Bivariate Table Lookup 


The following options are required for the bivariate routine: 



1. full table lookup with no prior information computed 


2. full interpolation of Y variable with previous values of X 
index and slope 

3. Z computation using previous values of X index and slope and 
Y index and slope 

4 V capabi lity of inputting externally computed X index and . 

slope values. This option is useful in the UFL where uniform 
i ncrements of t25C are used in several tables and the index 
and slope can be conveniently computed. 
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TABLE 5.4-1 CONTROL SCHEDULES 


SCHEDULE FUNCTION 


BLOCK 

DIAGRAM 


EEC 

GI FAN TURBINE INLET TEMPERATURE LIMIT 
G2 MINIMUM HIGH COMPRESSOR SPEED 

G3 MAXIMUM HIGH COMPRESSOR SPEED 

G4 N2 AIRFLOW ADJUSTMENT 

G5 HIGH COMPRESSOR SPEED LOOP GAIN 

G6 FT IT LOOP GAIN 

GT FAN SPEED LIMIT 

G8 l./ISQUARE ROOT OF THETA) 

G9 TOTAL CORRECTED AIRFLOW SCHEDULE 

GIO SURGE PROTECTION AIRFLOW CUTBACK 

Gil MAX BURNER PRESSURE LOOP GAIN 

G13 FAN OVER SPEED LOOP GAIN 

GIA MINIMUM CORRECTED AIRFLOW 

G21 MINIMUM PLAP LOOP GAIN 

G22 I MAXIMUM CORRECTED AIRFLOW 

G32 NOZZLE AREA TRIM LOOP GAIN 

G 43 J 1 N2 REFERENCE 

G43J2 N2 To N1 CORRECTION 

G43.3 N1 REFERENCE 

644 PB BIAS TO REFERENCE FTIT 

645 REFERENCE FTIT SCHEDULE 

G46 FTIT ADJUSTMENT TO N2 SElTPOINT 

G47 AIRFLOW CUTBACK SLOPE MULTIPLIER 

G49 MINIMUM BURNER PRESSURE LOOP GAIN 
G50 MINIMUM PLAP PRESCHEDULE 

G51 PB BIAS TO N2 SETPOINT 

G52 PLAP BIAS TO NOZZLE TRl M 

G53 PB BIAS TO NOZZLE TRIM 

G54 IDLE N2 LOOP GAIN 

G55 BURNER PRESSURE CORRECTION FOR 0GB 

««* OFC ■ 

A1 BASE NOZZLE AREA 

AlA TOTAL AFTERBURNER WF/PB 

A2 FLOW SPLIT 

A3 DELTA AJ CONVERSION 

A 5 RATIO UNIT BIAS 

Hl.l ACCELERATION SCHEDULE 

H4.1 OPERATING LINE DROOP SLOPE 

H4.2 OPERATING LINE REFERENCE N2 

H7.1 RCVV SETPOINT - LOW N2 SLOPE 

H7.2 RCVV SETPOINT - HIGH N2 SLOPE 

H7.3 RCVV SETPOINT - REF N2 

H7.4 RCVV SETPOINT - REF RCVV 

HID START BLEED 
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1.4.8 

1.4.8 

1.4.8 

1.3.5 

1.2.5 
1.4.10 
1.4.8 
1.4.8 
1.4.8 
1.4.12 
1.4*5 
1.2.3 

1.3.5 
1.4.7 


1.3*5 i 

1.3^5 

1.4:4 

1.4*8 

1.4*12 

1.4*8 

1.4*4 

1.4.7 

1.4.4 

1.2.3 

1.4.4 
1.4.6 

1.4.3 

2 . 2. 1 

2.2.3 
2.2:3 
2 . 2.1 
2.2:3 

2.1.3 

2.1.3 

2.1.3 
2.1:4 

2.1.4 
2.1 .4 

2.1.4 
2. 1.5 


TABU6 5.4-2 CONTROL SCHCOULE DATA 


G1 SCHEDULE 


FAN TURBINE INLET TEMPERATURE LIMIT 





T2LL 


GIO 


-U0.00 


1696.6 


-53.000 


1700.0 


-3. 0000 


1703.0 


22.000 


1704.5 


37.000 


1705.5 


42.000 


1705.7 


47.000 


1706.0 


52. 000 


1706.4 


57.000 


1706.7 


62.000 


1707.0 


72. 000 


1707.7 


97.000 


1709.3 


147.00 


1712.7 


197.00 


1716.4 


247*00 


1720.6 


297,00 


1725.3 


322.00 


1714.7 


347.00 


1701.2 


397.00 


1665.0 


440.00 


162 8.2 

T2LL 

- COMPENSATED 

T2 


DEG F 

fBlO 

. LOC 

GIO 

- FTIT LIMIT 



OEG F 

tbL2 

• LOC 





62 SCHEDULH 

MINIHUM HI3H COMPRESSOR SPEED 


T2LL 

G20 

-UO.QQ 

10876. 

-53 . 000 

11696. 

-3.0000 

12374. 

22.000 

12701. 

37.000 

12895. 

42.000 

12957. 

47. 000 

13020. 

52. 000 

13081. 

57.000 

13143. 

62. 000 

132 07. 

72.000 

13329. 

97.000 

13630. 

147.00 

14000. 

197.00 

14000. 

247.00 

14000. 

297.00 

14000. 

322.00 

14000. 

347.00 

14000. 

397.00 

14000. 

440.00 

14000. 



2LL - COMPENSATED T2 



TABLE 5.4-2 (CONT.I 



G3 SCHEDULE 

MAXIMUM HIGH COMPRESSOR SPEED 


T2LL 

G30 

-110.00 

13000. 

-53.000 

13000. 

-3.0000 

13000. 

22.000 

13087. 

37. 000 

13130. 

42 . 000 i 

13148. 

47.000 i 

13162. 

52.OO0 

13177. 

57.000 

13192. 

62.000 

13208. 

72.000 

13238. 

97. 000 

13317. 

147,00 

13250. 

197; 00 

13250. 

247i00 

132 50. 

297.00 

132 50. 

322.00 

132 50. 

34 7.00 

13250. 

397.00 

13250. 

440.00 

132 50. 


T2LL 

COMPENSATED 

T2 


DEG F 

»B10 

, LOC » 

G30 

- MAXIMUM N2 



RPM 

,B14 

f La = 



c 


table 5.4-2 (CONT.) 


G4 SCHEDULE 
N2 AIRFLOW ADJUSTMENT 


-300.00 

200.00 

700.00 

1400.0 


3.0000 

- 2.0000 

- 12.000 

-34-000 


- N2 ERROR FOR AIRFLOW AOJ 
RPM f B12 , LOC » 


■ DELTA AIRFLOW 
PPS ,B6 . LOG 









( 

TABLE 5,4-2 tGONT.) 


G6 SCHEDULE 


FTI I LOOP GAI N 


FTTE FTTH 


-1440. 0 ! 

-160, 00 

-100.00 

-5.0000 

-50.000 

-1.4000 

-4.0000 

0. 

4.0000 

0. 

100.00 

1.0000 

300.00 

5.0000 


-f TIT ERROR 
DEG fBii » LOG * 


- FTIT INPUT TO P LA LOOP 
DEG/SeC fBB » LOG * 




TABLE B.4-2 (CONT.) 


G7 SCHEDULE 



FAN SPEED 

LIMIT 


T2LL 

G70 


>110.00 

9471*0 


-53.000 

9870.0 


-3. 0000 

10220. 


22.000 

10395. 


3 7. 000 

10490. 


42.000 

10530* 


47.000 

10570. 


52.000 

10610. 


57. 000 

10640* 


62. COO 

10670. 


72.000 

10670, 


97. 000 

10650. 


147.00 

10595. 


197.00 

10540, 


247.00 

10460. 


297.00 

10420. 


322.00 

10395. 


347.00 

10365. 


397.00 

10310. 


440.00 

10262. 

T2LL 

- COMPENSATED 

1 T2 


OEG F ,B10 

t L OC - 

G70 

- MAXIMUM Nl 



RPM f 814 

f LOC = 


245 


r^.t 




mm 



•«5«Lss9!»LmS¥!4^ ir::.DfeufaM 


TABLfc 5.4-2 (CUNT. I 


G8 SCHEDULE 
1. /(SQUARE ROOT OF THETA) 


T2LL 

G80 

-110. OQ 

1.2129 

-53.000 

1.1252 

-3.0000 

1.0623 

22 i 000 

1.0345 

37.000 

1.0189 

42.000 

1.0138 

47.iOO0 

1.0088 

52.000 

1.0039 

57. 000 

. 99900 

62.000 

. 99423 

72.000 

.98493 

97.000 

.96265 

147.00 

.92234 

197.00 

.88668 

247.00 

.85492 

297.00 

.62631 

322.00 

.01301 

347.00 

. 80038 

397.00 

.77676 

440.00 

.75804 


T 2 LL - COMPEN SA TED T2 

DCG F ,810 , LOC * 

G 80 - l./( SQUARE ROOT OF TH E T A) 

— ,B1 , L OC = 


246 



i:-’' 



TABLE 5-4-2 (CONT.I 


G9 SCHEDULE 


TOTAL CORRECTED AIRFLOW SCHEDULE 







T2LL 

G90 

-110.00 

230.00 

-53.000 

230.00 

-3.0000 

230.00 

22.000 

230.00 

37.000 

230.00 

42.000 

230.00 

47. OUO 

229.35 

52. 000 

228.90 

57.000 

228.30 

62.000 

228.00 

72 . 000 

225.90 

97. 000 

218.60 

147.00 

208.80 

197.00 

199. 70 

247.00 

190.60 

297.00 

181.50 

322,00 

174.20 

347.00 

167.10 

397.00 

152.50 

440.00 

139.90 


T2LL - COMPENSATED T2 

DEG F ,810 , LOC 


G90 - SCHEDULED CORRECTED FLOW 

PPS ,B8 , LOC = 


'TT j. 



TABLe 5.4-2 ( CQNT. ) 


GIO SCHEDULE 

SURGE PROTECTION AIRFLOW CUTBACK 


DN2E GlOO 

0 . - 0 . 

4.0000 -100.00 

14.000 -560.00 

36.000 -1200.0 

DN26 - AIRFLOW ERROR FOR N2 BIAS 

PPS ,88 , LOC = 



GlOO - N2 SETPOINT BIAS -AIRFLOW 




TABLE 5.A-2 (CONT. I 


GU SCHEDULE 


MAX BURNER PRESSURE LOUP GAIN 


PBE 

-853.00 
-11. 300 
-4.5000 
4.5000 
11.300 
853.00 


PBTM 

-139.90 

-.28200 

0 . 

0 . 

.28200 
139 .90 


BE - MAX BURNER PPE SSURE ERROR 
PSI «B10 » LOG = 


-MAX PB INPUT TO PLA LOOP 
OEG/SEC .B8 . LOG = 


8TM 








TABLE 5.4-2 (CONT.I 


G14 SCHEDULE 
MINIMUM CORRECTED AIRFLOW 


MNLG 

G140 

249. OU 

122.90 

265.00 

122.90 

346.00 

122.90 

454.00 ! 

171.40 

516.00 

170.80 

583.00 

170.10 

656.00 

168.30 

8I5iOO 

162.90 

995.00 

153.70 

1195.0 

136.70 

1413.0 

103.40 

1529.0 

85.800 

1908.0 

33. 000 


S - FILTERED A/ C MACH NUMBER 
COUNTS ,Bll , LOC = 


D - MINIMUM CORRECTEU AIRFLOW 
PPS »B8 , LOC = 


251 



TABLfc (CONr.l 


G2i SCHEDULE 
M I NI MUM P L A P L OOP GA I N 


MOPE 

G2I0 

-30.000 

-75.000 

-6. 0000 

-2.0000 

-2.0000 

-2 . 0000 

-.30000 

0. 

.30000 

0. 

7t» . 000 

75.000 


- MINIMUM PLAP EPPOR 
DEG ,B8 , LUC « 


- MINIMUM PLAP KATE - 
DEG/SEC tB8 , LOC « 







%' I 

\J 


TABLfc 5.4-2 ICONT. ) 


G22 SCHCOULE 
MAXIMUM CORRECTED AIRFLOW 


MNLG 

G220 

249.00 

233.00 

265.00 

233. 00 

346.00 • 

233.00 

454.00 

230.00 

51 64 00 

225.10 

583.00 

220.00 

650*00 

214.70 

815.00 

197.50 

995.00 

179.10 

1195.0 

161.40 

1413.0 

145.50 

1529.0 

1 41 . 80 

1908.0 

130.00 


MNLG - FILTERED A/C MACH NUMBER 
COUNTS fBll , LOC = 

G220 - MAXIMUM CORRECTEO AIRFLOW 








U 




TABLE: 5 

.4-2 (CONT. J 


G32 

SCHEDULE 


NOZiLE AREA 

TRIM LOOP GAIN 


Nie 

AJNl 


-9000.0 

-492.80 

jf 

-52.500 

-.51750 


-15.000 

0. 


15.000 

0. 


52. 500 

.51750 


9000.0 

492.80 


NIE - Nl ERROR FOR! AJ LOOP 


RPM , 

814 , LOC - 


AJNl - EXHAUST 

NOZZLE trim rate 


AJ/SEC . 

89 , LOC = 



254" ^ 

( 


TABLE: ‘>*4-2 (CONT.I 




G43. 1 


SCHEDULE 


N2 REFERENCe 


WCOS GPl 


80.000 

9175.0 

100. 00 

945 0.0 

120.00 

982 5;. 0 

140.^0 i 

10325. 

ISO. 00 ; 

10600. 

160.00 

10900. 

170.00 

11225. 

180.00 

11550. 

190.00 

11875. 

200.00 

12250. 

210.00 

12625, 

220.00 

13050. 

225,00 

13250. 

235.00 

13750. 


DS - DESIRED COkRECTED AIRFLOW 
PPS »B8 , LGC = 

1 - REFERENCE CORRECTED N2 

RPM ,B14 t LQC = 




TABLE 5.4-2 (CONT.) 


G43.2 SCHEDULE 
N2 TO Nl CORRECTION 


WCDS 

GP2 

80.000 

.70000 

100.00 

.70000 

120.00 

.50000 

140.00 

.50000 

150.00 

.50000 

160.00 

.50000 

170.00 

. 50000 

180.00 

.42000 

190.00 

. 34000 

200.00 

, .27000 

210.00 

i . 19000 

220.00 

.12000 

225.00 

.70000E-01 

235.00 

0. 


WCDS - OE SIRED CORRECTED AIRF LOW 
PPS »B8 « LQC = 


GP2 - DELTA NL / DELTA N2 



rABLt 5.4-2 (CONT.) 


G44 schedule 
PB BIAS TO REFERENCE FTIT 


PBLG 

G44U 

20.000 i 

50.000 

54.000 

50.000 

58.000 

50. 000 

looioo 

50.000 

130.00 

50.000 

170.00 

38.000 

200.00 

-6.0000 

230.00 

-40.000 

250.00 

-50, 000 

280^00 

-50.000 

300.00 

-50.000 

32 0.00 

-50.000 

600.00 

-5 0.000 


P8LG - FILTERED PB 

PS I ,81U t LOC = 


G440 - FTIT BIAS FOR PB 

DEG F .012 , LCJC - 


TABLE CCCNT.i 


G45 SCHEDULE 
PEEERFNCb FTIT SCHEDULE 


T2LL 

G450 

-110.00 

1108.4 

-53. 000 

1352.2 

-3.0000 

1563.9 

22.000 i 

1664.0 

37.000 1 

1731.6 

<i2. 000 i 

17521. 5 

47.000 

1773.3 

52.000 

1794.1 

57.000 

1814.9 

62. 000 

1834.9 

72.000 

1876.5 

97.000 

1980.0 

147.00 

1980.0 

197.00 

1980.0 

247.00 

1980.0 

297.00 

1980.0 

322.00 

1900.0 

347.00 

1980.0 

397.00 

1980.0 

440.00 

1980.0 


2LL - COMPENSATED T2 

DEG F ,010 , LOC = 


<V50 - REFERENCE FTIT 

DEG F ,012 , LOC = 


~"T 



TABLi: S).A-2 (CDNT. ) 


G46 SCHEDULE 

fTlT ADJUSTMENT TO N2 SETPOINT 


ERRR G460 

-975.00 -1000. 0 

-270.00 -420.00 

321.00 500.00 

EPRR - FTIT ERROR FOR N2 BIAS 
DEG F ,B12 t LOC = 

G460 - N2 SETPOINT BIAS - FTIT 
RPM tB14 , LOC * 


260 














TABLE 5.4-2 (CONT.J 


G50 SCHEDULE 
MI NI MUM PL A P PRE SCHEDULE 

N2PR MNPS 

88 00.0 25.500 

10550. 40.900 

13072. 85.000 



VJ2PR - REFERENCE N2 

RPM ,B14 , LOC =i 

8NPS - PRESCHEOULEO MIN FLAP 
DEG »88 « LOC - 


263 









i 





TAB Lb S.4-2 (CONT.) 


G5i SCH60ULE 
PB BIAS TC3 N2 SETPUINT 


PBLG 

GSIO 

20. 000 

842.00 

54.000 

-500.00 

58.000 

-660.00 

100.00 

-1923.0 

130.00 

-2568.0 

170.00 

-3300.0 

200.00 

-3818*0 

230.00 

-4353.0 

250.00 

-4700.0 

280.00 

-5268.0 

300.00 

-5268.0 

32 0.00 

-5268.0 

600.00 

-5268.0 


- FILTtRKD PB 
PSr ,B10 , LOC 

~ N2 Bf AS FOR PB 







TAB Lb 5.4-2 (CONT.I 


G55 SCHEDULE 
PB BIAS ,TO N02ZLE TRIM 


PBLS 

G530 

20.000 

i 

i -2 7.000 

54.000 

1 -17.200 

58, 000 

1 -16,000 

100,00 

-8.0000 

130.00 

-5.4000 

170.00 

-3.6000 

200.00 

-2.0000 

230.00 i 

i -2.1500 

250.00 

-1.6500 

280.00 

-1.0500 

300.00 

-.50000 

320.00 

0, 

600.00 

0, 


PBL6 - FILTERtD PB 

PSI ,BlO t LOG 


G53U - AJ BIAS FOR PB 

AJ »B5 , LOG 


266 




1 M"~T1 






V_>f 





il,'- 


I 




L./ ! 

I 


■-.:* ; .. 


TAeL6 


5.4-2 ICONT. I 


G54 SCH60ULE 
lOLt N2 LOOP GAIN 


NICE 

- 6000.0 
- 2000.0 
- 1000.0 
-60. 000 

60. 000 
1000. 0 
2000.0 

6000.0 


6540 

-50.000 

-7,5000 

-1.2500 

0 . 

0 . 

2.0000 

7.5000 

50.000 


NICE - IDLE N2 EBROP 

RPM ,B14 t LOC » 

6540 - MINI HUM PLAP RATE - IDLE 
OEG/SEC ,86 , LOC 


TA&Lfc 5.4-2 <CONT.» 


G55 SCHEDULE 

BURNER PRESSURE CORRECTION EOR 0GB 


P8LG i 

G550 

i ■ t 

0. 

1 -24.300 

25.000 

22.300 

50. 000 

60. 800 

75 . 000 

91.200 

100.00 

115.50 

150.00 

154. 00 

200.00 

182.40 

223.60 

192.90 

250.00 

246L70 

300.00 

320.80 

400.00 

441.10 

500.00 

524.40 

580.00 

580.00 

620.00 

612.40 



P8LG - FILTERED PB 

PSI «B10 , LOC » 

G55Q - TWO SLOl^E CORRECTEO PB 
PSI .BIO * toe * 




TABLfe 

5.4-2 (CONT 

. 1 



Al 

SCHEOUtE 




BASE 

N0Z2LE AREA 




PLAP 71.000 

j 

83.000 

88.000 

91.000 

T25C 

■ 




50.000 

3. 0000 

2.9500 

2.i9500 

3.1000 

100.00 

3.0000 

2.9500 

2J9500 

3.1000 

150.00 

3.0000 

2.i9500 

2 J 95 OO 

3.1000 

200.00 

i 3.0000 

i 2.9500 

2i9500 

3*. 10 00 

250.00 

' 3.0000 

2.9300 

2.9300 1 

3.0800 

300.00 

3.0000 

2.9000 

2.9000 

3.0500 

350.00 

3.0000 

3.0800 

3.0800 

3.2300 

400.00 

3.0000 

3.3000 

3.3000 

3.4500 

450.00 

3.0000 

3.5000 

3.5000 

3.6500 


! 


T25C 

PLAP 96.000 

i 

102.00 

108.70 

115.00 

1 

■ t 

50.000 

3.1000 

3.6700 

414100 

5.0200 

100.00 

3.1000 

3.6400 

4i3300 

4.9 100 

150.00 

3.1000 

3.6200 

4.2500 

4.8000 

200.00 

j 3. 1000 

3.5800 

4.1800 

4.7000 

250.00 

3.0800 

3.5500 

4.1000 

4.6200 

300.00 

3. 0500 

3.5000 

4.0200 

4.5500 

350.00 

3.2300 

3.7300 

4.3200 

4.9000 

400.00 

3.4500 

3.9600 

4.6000 

5.2800 

450.00 

3.6500 

4.2000 

4.9000 

5.6500 


PLAP - 

RATE LIMITED PLA 

♦ DEG 

t B8 

, LOG - 

T2 5C - 

GOMPENSATED T25 

t DEG F 

♦ BIO 

♦ LOG = 

AJBA - 

BASE NOZZLE AREA 

« Stl FT 

♦ B4 

t LOG = 






,« t I i. :r « ^ ' -i «.>>J 


'■^'1 "1 ••' ■> 


k»iM*;isi»ak|c?»s^^ 


TABLE 5.4-2 (CONT.) 
Al SCHEDULE — BASE NOZZLE AREA 


(CONT.) 


T25C 

PLAP 121.00 

127.00 

50.000 

5.4600 

5.7000 

100.00 

5.3600 

5.5800 

150.00 

5.2500 

5.4700 

200.00 

5.1500 

5.3600 

250.00 

5.0200 

5.2500 

300.00 

4.9000 

5.2000 

350.00 

5.3000 

5.6000 

400.00 

5.7000 

6.0000 

450.00 

6.1000 

6.4000 


PLAP - RATE LIMITED 

PL A 

f DEG 

»B8 

t LOC 

T25C - COMPENSATED 

T25 

f DEG F 

*B10 

f iOC 

AJBA - BASE NOZZLE 

AREA 

t SQ FT 

fB4 

» LOC 


\ J 





Emm 







TABLE 

5.4-2 

ICONT.I 




AlA 

SCHEDULE 




TOTAL AFTERBURNER 

WF/PB 



PLAP 

96.000 

1021.00 

108.70 

115.00 

T25C 



1 



50.000 


9.0000 

23.000 

44.000 

71.000 

100.00 


9.0000 

22.200 

43.400 

69.000 

150.00 


9.0000 

21.600 

424800 

67.500 

200.00 


9.0000 

21.100 

424200 

65.700 

250.00 


9.0000 

20.800 

4U600 

64.000 

300.00 


9.0000 

20.800 

41.600 

64.000 

350.00 


9. 0000 

22.100 

44.600 

69.500 

400.00 


9. 0000 

23.700 

47.600 

73.700 

450.00 


9.0000 

24.800 

49.500 

77.000 

500.00 


9.0000 

25.500 

51.100 

78.800 

550.00 


9.0000 

26.000 

52.500 

81.000 

600.00 


9.0000 

26.300 

53.600 

82.500 


PLAP 

121.00 

127i00 



T25C 






50.000 


90.300 

109.35 



100.00 


88. 500 

109.35 



150.00 


86.600 

109.35 



200.00 


85.000 

109l35 



250.00 


83.300 

109.35 



300.00 


83.300 

109435 



350.00 


88. 500 

123438 



400.00 


94.500 

13445 0 



450.00 


98.000 

1384 86 



500.00 


101.50 

141.76 



550.00 


105.00 

146.12 



600.00 


108.00 

150.47 




LAP -RATE LIMITED PLA 


25C - COMPENSA TEO T25 


, DEG .80 , LOC - 

» DEG F »B10 y LOC = 


FAP - TOTAL A/a WF/PB 


RU .B8 


. LOC = 



TABLE 5.4-2 (CONT.J 


A3 SCHEDULE 
DELTA AJ CONVERSION 


OELA 

AJI 

1 

-314.00 

-.62200 

-300.00 

-.60500 

-250.00 

-.53 900 

-200.00 

-.46100 

-150.00 

-.37100 

-100.00 

-.26600 

-5O.O0O 

-.14300 

0. 

0. 

50. 000 

.16 700 

100.00 

.36200 

150.00 

.59000 

186.00 

. 77800 


- EEC NOZZLE 

TRI M 

STEPS ,69 

, LOC 

- AJ TRIM 

,60 

, LOC = 


272 





m 


1 .^ 




TA3LE 5.4-2 (CONT.J 
A 5 SCHEDULE 


RATIO UNIT BIAS 


|ipr' --s T9<| 



WFP8 

10.000 

12.000 

14.000 

16.000 

PBC 




1 


40.0Q0 


.48000 

.66750 

.85500 

.92000 

70.000 


.69000 

.82500 

.96000 

.99000 

100.00 


.81000 

.89500 

.98000 

1.0033 

130.00 ; 


.87000 

.93500 

1.0000 

1.0167 

180.00 


.96000 

,99800 

1.0360 

1.0360 

200.00 


1.0000 

1.0150 

1.0300 

1.0300 

280.00 


1.0100 

1.0100 

1.0100 

1.0100 

350.00 


1.0000 

1.0000 

l.UOOO 

1.0000 

460.00 


.99000 

.99000 

.99000 

.99000 

580.00 


.98000 

.98000 

.98000 

.98000 


WEP8 

1— 

OD 

o 

o 

o 

20.000 



PBC 






40.000 


.98500 

1.0500 



70.000 


1.0200 

1.0500 



100.00 


1.0267 

1.0500 



130.00 


1.0333 

1.0500 



180.00 


1. 0360 

1.0360 



200.00 


1. 0300 

1.0300 



280. CO 


1.0100 

l.OlOO 



350.00 


1.0000 

1.0000 



460.00 


.99000 

.99000 



580.00 


.98000 

.98000 




WFPB - 

MAIN BURNER WF/PB 

r 

RU 

,B6 

, LOC 

PBC - 

COMP. BURNER PRESSURE 

f 

PSl 

fBlO 

♦ LOC 

PCPB - 

A/B RATIO UNIT BIAS 

f 

— — 

,B1 

, LOC 







TABU 5.4-2 (CONT.J 


H4.2 SCHEDULF 
OPEftATING LINE REFERENCE N2 


T25C 

PLAB 20.000 

22.000 

25.000 

30.000 

-100.00 

6107.0 

6374.0 

6920.0 

7272-0 

-50.000 

663 8.0 

b906.0 

7387.0 

7730.0 

0. 

7132.0 

7419.0 

7825.0 

8198.0 

50.000 

7604.0 

7898.0 

8313.0 

8646.0 

100.00 

8062.0 

8360.0 

8776.0 

9104.0 

150.00 

8488.0 

8795.0 

9231.0 

9562.0 

200.00 

8916.0 

9219.0 

9677.0 

997 5.0 

250.00 

8981.0 

9294.0 

9723.0 

10016. 

300.00 

9001.0 

9314.0 

9771.0 

10050. 

350.00 

9063.0 

9376.0 

9803.0 

10102. 

400.00 

9125.0 

943 8.0 

9845.0 

10124. 

450.00 

9172.0 

9485.0 

9875.0 

10169. 

500.00 

9034.0 

9347.0 

9764.0 

10073. 

550.00 

8889.0 

9202.0 

9659.0 

9989.0 



PLAB 35.000 

40.000 

50.000 

60.000 

T25C 





-100.00 

7473.0 

7593.0 

7932.0 

8345.0 

-50.0C0 

7953.0 

8069.0 

8420.0 

8815.0 

0. 

8425.0 

8535.0 

8898.0 

9289.0 

50.000 

8866.0 

9006.0 

9362.0 

9760.0 

100.00 

9333.0 

9477.0 

9826.0 

10240. 

150.00 

980C.0 

9959.0 

10290. 

10731. 

200.00 

10191. 

10266. 

10553. 

10911. 

250.00 

10219. 

10303. 

10590. 

10954. 

300.00 

10276. 

10346. 

10642. 

11002. 

350.00 

10294. 

10379. 

10648. 

10991. 

400.00 

,10342. 

10403. 

10669. 

11031. 

450.00 

10367. 

10447. 

lObSO. 

11031. 

500.00 

10277. 

10317. 

10565. 

10911. 

550.00 

10171. 

10216. 

10456. 

10764. 


PLAB - 

GAS GENERATOR PL A 

» OEG 

,08 

, LOG = 

T25C - 

COMPENSATED T25 

f DEG F 

.BIO 

. LQC = 

N2R - 

REFERENCE N2 

♦ RPM 

-.014 

.LOG = 



TABLE 5.A-2 (CQNT.) 

H4.2 SCHEDULE — OPERATING LINE REFERENCE N2 (CUNT.) 


T25C 

PLAB 70.000 

83.000 

90.000 

118.00 

-100.00 

8702.0 

9203.0 

9695.0 

11340. 

-50.000 

9158.0 

9687.0 

10173. 

11831. 

0* 

9634.0 

10162. 

10669. 

12341, 

50.000 

10141. 

10678. 

11157. 

12795. 

100.00 

106 10. 

11164. 

11630, 

13261. 

150.00 

11136. 

11712. 

12166. 

13791. 

200.00 

11281. 

11847. 

12329. 

13974. 

250.00 

11280. 

11847. 

12329. 

13974. 

300.00 

11280. 

11847. 

12329. 

13974. 

350.00 

11280. 

11847. 

12329. 

13974. 

400.00 

11280. 

11847. 

12329, 

13974. 

450.00 

11354. 

11664. 

12358. 

14002. 

500.00 

11215. 

11721. 

12192. 

13814. 

550.00 

11085. 

11565. 

12051. 

13673. 


PLAB 

- GAS GENERATOR PLA 

t DEG 

,68 

, LCIC == 

T25C 

- COMPENSATED T25 

f DEG F 

«B1D 

, LOC = 

N2R 

- REFERENCE N2 

. RPM 

,814 

, LOC * 



^ SciiSwiifc « 


TABU 5.4~e (caNr,i 


H7.1 SCHEDULE 

RCVV SETPCJtNT - LOW N2 SLOPE 


T2SC 


SLOW 


• 100.00 
-50. 000 

0 . 

50.000 

100.00 
150.00 
200.00 

250.00 

300.00 

350.00 

400.00 

450.00 

500.00 

550.00 

600.00 


. 28243 E~01 
, 28243 E -01 
.28243E-01 
.27969E-01 
.26697E-01 
. 25 584 E -01 
.24 6056 - 01 
.237266-01 
.244756-01 
.253266-01 
.25443 6-01 
.254016-01 
.259076-01 
.252716-01 
.251826-01 


T 2 SC - C QMPE N S A T60 TH 5 

06G F ,010 , LOC ~ 


SLOW - RCVV SLOPE FCR LOW N2 
06G/RPM , , LCC « 


1 ) 




zjrr 









. i ' 

-..if?' 



TAai.{: t CUNT, I 


H?,2 scHeouLe 

RC VV Sfe TPuI N T " Ht UH hH. $LQ ? E 


Tai>U 

SHt 

-100,00 

,10158^-01 

-so, 000 

, la 1586 ^01 

0. 

,123476*01 

so«ooo 

, 117456*01 

100.00 

,112186*01 

IS 0*00 

,io?a4e*oi 

200*00 

,103556-01 

2S0*Q0 

,997156*02 

aoo*QO • 

,987446-02 

050*00 

» 94071 6-02 

^00*00 

,909096-02 

%50*oa 

,885716-02 

500,00 

,860776*02 

530,00 

,880666-02 

ti00»00 

,817831-02 

TO 50 - euMPENSATeO 

/T25'- 

nm ^ ' * 010 

I U QC » 

SHI - l^C¥V SiOPl 

6QR HiaM N2 


t -im * 




TABLt J>.4-2 (CONT. I 


H7.3 SCHEDUU 
RCVV SETPOINT - REF N2 


T25C 

N2M0 

-100.00 

8738.0 

-50.000 

9181.0 

0. 

9624.0 

50.000 

10071. 

100.00 

10554. 

150.00 

11015. 

200.00 

11458. 

250.00 

11884. 

300.00 

12102. 

350.00 

12102. 

400.00 

12102. 

450.00 

12102. 

500.00 

12102. 

550.00 

12102. 

600.00 

12102. 


T25C *- COHPENSATED T25 

DEG F ,610 , LOC = 

N2M0 - REF N2 FOR RCVV COMMAND 
RPM , , LOC » 








wau (coNt.) 


«CVV $«TPt3tNT - mn 




, : ■ 'RCVM 




“be%’Oeo 

'■»r»etoe ■■ 

'50* 000 ■.. 

iee*oe 

<,t)o 

% suuvy 

' ' ■ *5e^oe '■ 
%![>«eQ0 

'"■: sS'OeQO'.' 

..... 

"'iiso.^eo 
3ee»ee 
ss.e%eo " 

v'4S-0*'0e ■■; 

liOO.0O 

,soeee 
.■ ■«l«.soeo ■■■' 

*5^13000 

•»M.^OOO 

. ..' 

'■ ' 

sikY X . *f'^YrY 

■ feoe^eo"' 

O w f VM 

e'0HPF:N..s^ 

aF0-.Ta5''"> 
m , t .u)c . .« 


« MW FiOF Few 



TABLt 5.4-2 (CONT.) 


HlO SCHEDULE 
START BLEcO 


T25C 

N2BL 

100.00 

6545, 0 

0. 

7397.0 

59.000 

7856.0 

150.00 

8520.0 

250.00 

9191.0 

350.00 

9818.0 

450.00 

10405. 

500.00 

10689. 


T25C - COMPENSATED T25 

DEG F ,010 * LOG - 

N20L - REF N2 FOR START BLEED 
RPM ,014 , LOG * 
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TABLe 5.A-3 PROGRAM CONSTANTS 


CONSTANT VALUE 


UNITS 


SCALE MEMORY 


OLOCR 





factor locatiqn Diagram 


AONE 

1 . 0000 


2.2.1 


A40 

40.000 

DEG/ SEC 

1 . 2.7 


AS 4 

04.000 

DEG/SEC 

1 . 4.7 


A9l 

91.000 

DEG 

2 . 1.1 


AI30 

130.00 

DEG 

2.1.1 


Al55 

IS 5 « 00 

/SEC 

1,2.7 


csfa 

. 19356 

S#SEC/ MJC 

1.2.7 


CSfM 

, 6 0000 E- 01 

SEC/M JC 

1 . 4.7 


CSEP 

.6QO0OE-OI 

SEC /MJC 

1.2.7 


CVMX 

0. 

OEG 

1.2.2 


CVMN 

-25.000 

DEG 

1.2.2 


DTMC 

46 OOOOE-OI 

SEC /MJC 

1.2.3 

1,2.4 




1,2,5 

1.2.7 




1.3.1 

2.2.2 

1.4.7 

Ml 40 

140.00 

Counts 

1.4.5 


ONE 

1.0000 

• - 

1.4.4 


PONE 

1.0000 


PPDC 

F- ILTFR 

PLASI 1) 

91.000 

DEG 

2.2.2 


PLASI ?.) 

102,00 

DEG 

2.2.2 


PLASI 3) 

ICO. 70 

OEG 

2.2.2 


PLASI 41 

115.00 

DEG 

2.2.2 


PLASI 5) 

121.00 

OEG 

2.2.2 


PlPII) 

93.500 

DEG 

2.1.1 

2.2.2 

PLPI21 

102.70 

DEG 

2.1.1 

2.2.2 

PLPI3) 

uo.oo 

DEG 

2.1.1 

2.2.2 

PLPI41 

116.30 

DEG 

2.1.1 

2.2.2 

PLPI5) 

122. SO 

DEG 

2.1.1 

2.2.2 

PL PIS) 

130.00 

OEG 

2.1.1 

2,2.7 

REQI U 

87.500 

OEG 

2.2.2 


REQI2) 

69.800 

DEG 

2 .2.2 


REQI 3) 

S4.1G0 

DBG 

2 .2.2 


RE0I4) 

39.200 

OEG 

2 ,2.2 


REQI SI 

23.400 

OEG 

2 .2.2 


RFQI6) 

8.2000 

DEG . 

2 .2.2 


Wl 

1.0000 


1.4.13 


xr- 

10385. 

RPM 

1 .2.2 


XIO 

2.0000 


1.4,12 


XI 2 

9.3325: 


PPDC 

N? 

XIS 

93.330 

■■ 

PPDC 

FT IT 

X2l 

4.6675 


■■ ■ PPDC 

Nl 

X?5 

. 17340E-01 

DEG/RPM 

1 .2.2 


X26 

580,00 

PSI 

1.4.5 ^ 





' ■ I 




■:% 

•1 
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table S-4”3 program CONST AMTS (CONT, J 


CONSTANT VALUE UNITS 


X?9 

A?. 000 


PSI 

X3? 

2.0000 


DEG 

X33 

.91916 



X3 5 

“,50000 


sec 

XAO 

8000*0 


Rrn 

X45 

82.900 


DEG 

X47 

12.000 


RPM/HJC 

X48 

12.000 


RPM/MJC 

X49 

3.7335 



X54 

0, 



X5G 

4.0000 


0E6 F 

X64 

6.5650 



X70 

200.00 


RPM 

X76 

.63000 



X80 

2.0000 


DEG F 

xoi 

.82960 



m2 

40* 000 


DEG F 

X83 

93.000 


RPM 

XQ4 

m.oo 


DEG 

XS5 

118.50 


DEG 

X88 

18.000 


DEG 

X9l 

aS.OOQ 


DEG 

X92 

98. lao 


DEG 

X93 

99,180 


DEG 

X95 

.82960 



X96 

2. 5000 


DEG F 

X9T 

49.900 


DEG 

X98 

.25000 


sec 

X99 

“30.0QQ 


RPM/MJC 

XlOO 

“30.000 


RPM/MJC 

XI 01 

.47367 



X102 

-63664 



X103 

.78735 



X103A 

*38430 



X1Q5 

l.OQOO 


DEG F 

XI 06 

25.000 


RPM 

XI OX 

2S.000 


RPM 

X108 

.97645 


■ 

XI 09 

.20000E- 

01 

AJ/RPM 

XU3 

200.00 


RPM 

XI H 

347.00 


COUNTS 

XL IS 

,300008“ 

Oil 

DEG /DEG F 


SCALP MEMORY BLOCK 
FACTOR LOCATION DIAGRAM 


1 « 4. 4 


1,3.2 


1.3,2 


1.2,6 


1.3.1 


1.3.4 


1,3.2 


1*3,3 


1.3,3 


PPDC 

r? 

PPDC 

T2 

1 » 3,3 


1.4*1? 


PPDC 

Ft I T 

1.4.8 


FILTER 

DTP 

1.4,9 ; 


1.4,11 


1*4,1 1 


1,4.11 


1*4,7 


1,4.7 


1 .2.3 

l.?.4 

1,2.5 


1.2.4 


FILTER 

T? 

1.2.6 


1*2.6 


1.2.6 


1.2,6 


1.2.6 


filter 

MN 

FILTER 

N2 

FILTER 

EEC PR 


FILTER Ml 
RPDC EXIT 
PPDC N2 
PPOC Ml 
FILTER FT IT 
1 « 2 * 3 
1.3.2 
1.4.9 ■ 

X.2.5 
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table 5.4-3 PROGRAM CONSTANTS (CONT-) 


constant 

VALUE 


UNITS 

SCALE 

MEMORY 

BLOCK 





FACTOR 

LOCATION 

01 AGRA! 

XI 17 

127.00 


DEG 



1.4.9 

XI 18 

-2.4000 


DEG/M JC 



1.2.5 

XI 19 

4.4400 


AJ/MJC 



1.2.3 

X120 

307.00 


COUNTS 



1.4.9 

XI 21 

122.00 


OEG 



1.4.9 

X123 

.30000 


— 



filter 

X125 

124.55 


PSI 



1.4.2 

XI 26 

132.94 


PSI 



1.4.2 

XI 27 

25.600 


OEG F 



1.4.2 

X128 

30.000 


OEG F 



1.4.2 

XI 29 

1.0 000 


SEC 



1.2.4 

X130 

60.000 


DEG 



1.4.13 

X131 

.50000 





1.4.11 

X132 

50.000 


DEG F 



1.4. 11 

Xi33 

250.00 


RPM 



1.4.11 

X134 

-3.7600 


AJ 



1.4.11 

X135 

1.8800 


OEG 



1.4. U 

X136 

-.22560 


AJ/MJC 



1.2.3 

XI 37 

123.70 


DEG 



1.4.11 

XI 38 

0. 


AJ 



1.4.11 

X139 

1.1300 


DEG 



1.4.11 

XV41 

. 12856 


oeg/hjc 



1.2.5 

XI 42 

7.0000 


OEG 



1.4.7 

XI 43 

6.0000 


OEG 



1.4.7 

X144 

6.0000 


DEG 



1.4.7 

XI 45 

47.000 


PSI 



1.4.4 

X146 

4100.0 


RPM 



1.4.6 

XI 47 

3650.0 


RPM 



1.4.6 

XI 48 

4300.0 


RPM 



1.4.6 

XI 49 

9900.0 


RPM 



1 .4. 4 

XI 50 

130.00 


COUNTS 



1.4.6 

Xl5l 

.50000E- 

02 

OEG /RPM 



1 « 4 .4 

X152 

.46660 


— 



PPOC 

X153 

.74289 


— 



FILTER 

XI 54 

2.5000 


RPM 



PPDG 

XI 55 

6.5330 





PPOC 

X156 

124.80 


OEG 



1.4.11 

X162 

3.8571 


OEG 



1.4.7 

XI 63 

.25000 


PSI 



PPOC 

XI 64 

4.8530 





PPOC 

X165 

8900,0 


RPM 



1.4.4 

X166 

. 14000E- 

02 

■r • — 



1.4.4 

XI 67 

276.00 


COUNTS 



1.4.7 








TAOLE 5.4-3 program CONSTANTS tCDNT.J 

CONSTANT VALUE UNITS SCAIE HFHORY BLOCK 

FACTOR LOCATION DIAGRAM 


XI 68 

.28090 

DEG /COUNT 

1.4.7 

XI 69 

41.500 

DEG 

1.4.7 

X17 5 

69 .900 

DEG 

1.3.3 

XI 76 

49.340 

P5I 

1.3.3 

X177 

52.330 

PSI 

1.3.3 

XL78 

-2,0000 

DEG 

1.4.6 

X179 

mi.o 

RPM 

1.4.6 

XI 00 

-74100. 

RPM /COUNT 

1.4,6 

XI 81 

-04.300 

counts 

1.4.6 

X201 

119.95 

DEG 

2.1.1 

X202 

l.QOOO 

deg/count 

2.1.1 

X203 

0. 

DEG 

2.1.1 

X2G4 

0* 

. — 

2.1.1 

X20S 

l.QOOO 

l/DEG 

2.1.1 

X206 

83.000 

DEG 

2.1.1 

X207 

20.000 

DEG 

2.1.1 

X2C8 

37.000 

deg 

2.1.1 

X209 

.21740E-01 

— 

2.1. 1 

X210 

1.0000 

— 

2.1.1 

X2ll 

28.500 

DEG 

2.1.1 

XH12 

-35,000 

06G 

2.1.1 

X213 

40.000 

RU 

2.1.3 

X214 

2200.0 

RPM 

2.1.3 

X215 

10* COO 

RU 

2.1.3 

X216 

10.000 

DEG 

2.1.3 

X218 

250.00 

DEG 

2.1.3 

X219 

-.25000E-01 

RU/OEG 

2,1.3 

X220 

27.450 

RU 

2-1.3 

X221 

lOOOOE-Ol 

RU/RPM 

2.1 .3 

X222 

28.700 

RU 

2.1.3 

X223 

26.600 

RU 

2.1.3 

X2?4 

18,700 

RU 

2.1.3 

X22S 

25.500 

RU 

2.1.3 

X226 

42.000 

RU 

2.1.3 

X227 

16000. 

PPH 

2.1*3 

X228 

400*00 

PPH 

2.1.3 

X229 

7304.0 

RPM 

2. 1.4 

X23D 

600.00 

RPM 

2.1.4 

X231 

-.50GOOE-01 

DEG/RPM 

2.1.4 

X23? 

-20.000 

DEG 

2.1.4 

X233 

-7.0000 

DEG 

2.1.4 

X234 

t 000,0 

RPM 

2,1.5 

X235"'.^ 

51.000 

DEG 

2.2.1 


E86 


I 


I 






»• V i 




TABLE 5.4-3 PROGRAM CONSTANTS «CONT.) 

CONSTANT value UNfTS SCALE MEMORY BLOCK 

FACTOR LOCATION DIAGRAM 


X236 

24.000 

DEG 

2.2.1 

X237 

-.98890E-01 

SO FT/DEG 

2.2.1 

X238 

5.6700 

SO FT 

2.2.1 

X239 

64.500 

DEG 

2.2.1 

X240 

.57140E-01 

1 /DEG 

2.2.1 

X24i 

1.0000 


2.2.1 

X242 

-10.000 

DEG 

2.2.1 

X243 

83.000 

DEG 

2.2.1 

X244 

.10000 

— 

2.2.1 

X245 

.12000E-01 

— ■ 

2.2.1 

X246 

.30000E-02 

— 

2.2.1 

X247 

6.3500 

SQ FT 

2.2.1 

X248 

2.6640 

SO FT 

2.2.1 

X250 

89.000 

DEG 

2.2.2 

X251 

6.8000 

DEG 

2.2.2 

X252 

0. 

DEG 

2.2.2 

X254 

.70000 

DEG 

2.2.2 

X255 

10.000 

DEG 

2.2.2 

X2 56 

. lOOOO 

SEC 

2.2.2 

X258 

89.100 

DEG 

2.2,2 

X2 59 

1.0000 

— 

2.2.3 

X260 

24.OG0 

MNC 

2.1.1 

X261 

12.000 

MNC 

2.1.1 

X262 

.35500 

OEG/MNC 

2.1.1 

X263 

.21500 

06G/MNC 

2.1.1 

X264 

ica.oo 

MNc 

2.1.1 

X265 

.30000 

— 

2.1.2 

X266 

15.000 


2.1.2 

X267 

1.20C0 

■ 

2.1.2 

X2 68 

0. 

-- 

filter 

X269 

1000. 0 

RPM 

2.1.4 

X270 

-40.000 

DEG 

2.1.4 

X271 

4.0000 

DEG 

2.1.4 

X272 

200.00 

PPH 

V'.... 2.2.3 

XK 1 

82.900 

DEG 

1.3.1 

XK5 

350.00 

PSI 

1.4.3 

XM18 

18.000 

DEG 

1.4. 7 

XM85 

85.000 

DEG 

1.4.7 

XN8 

8000.0 

RPM 

1,4.7 


B" i J*.- 


fable 5,4-4 

COMPUFE INTERVAL DEPENDENT CDNSrANTS 


FILTER CONSrANTS X * EXP (“DTHG/TAU } 

X33 ^ EXP<“DTMC/0,7liai492l 

Xi08 =*: EXP<-OTMC/2,5l765lS5J 
XBl * cXPI-DTMC/0, 321179161 
X95 * £XP(-DTMC/0. 32117916) 

XlOl * cXP(-DTMC/0.0a029599l 
X102 . cXP(-0TMC/0. 13287414) 

X103 - cXP(-OTHC/0. 25095950) 

X103A » EXP(-0TMC/0. 06273987) 
X153 » cXP(-*0TMC/0.20187508) 

X268 » EXP(-OTMC/.OOOOU 


PRODER CONSTANTS 


CONST / DTMC 


X12 

M 

0.55995/DTMC 

X21 


0,2 8005 /OTHC 

X15 

.. 'M 

5,5998 /OTHC 

X152 

JR 

0.02 7996 /DTMC 

X155 

M 

0.39198/0TMC 

XI 64 


0.29118/DTMC 


OTHER CONSTANTS 

CSFA 


3.226 « DTMC 

CSFP 

JZ . 

DTMC 

X48 

■ Jr. 

200 ♦ DTMC 

X99 

jr 

-500, ♦DTMC 

XI 00 


-SCO. * DTMC 

X118 


-4 0. ♦ DTMC 

X119 

■ m 

74. • DTMC 

X136 


-3.76 * DTMC 

X141 

n. 

2,142667 * DTMC 

X245 


0.2 ♦ DTMC 

X246 

TK 

0>05 ♦ DTMC 

X47 


200, ♦ DTMC 

X162 

m. 

64.285 ♦DTMC 

X49 

JR 

0.22401 / DTMC 

X64 


0.3939 / DTMC 

X264 

Jr 

1,6 - OTMO/O.O 

X260 

' 'JC'" 

OTMC/0,0025 

X261 


DTMC/0,005 

CSFM 


DTMC 

X265 

* 

DTMC/. 2 

X267 


DTMC/. 05 




1 





TABLE &.A-5 PROGRAM 
VARIABLE DESCRIPTION UNIT 




ABPM AFTERBURNER PERMISSION 
AJBA BASE NOZiLE AREA 
AJC NOZZLE AREA COMMAND 
AJCC EEC BIAS OF AJ 
AJ I AJ TRIM 

AJ IH NOZZLE UP TRIM INHIBIT 
AJN EEC BIASED BASE AJ 
AJMS NOZZLE CLOSED SWITCH 
AJKX NOZZLE FULL OPEN SWITCH 
AJNT CUM AJ TR PREV COMMANDED 
AJNl EXHAUST NOZZLE TRIM RATE 
AJRF ROCKET FIRE AJ RESET 
AJPS N2 SOLENOID AJ RESET 
AJTR P0 COMPONENT OF AJ TRIM 
ALIT ' A/B IGNITION TIMER 
ARUT A/ 8 RATIO UNIT GRND TRIM 
BLED START BLEED COMMAND 
Give CIVV COMMAND 
CYCL N2 SOLENOID SIG COUNTER 
OAJI NOZZLE TRIM RATE 
DA JR CURRENT AJTR INPUT 
DAJT NON- INHIBITED AJ TRIM 
CAJU NOZZLE UP MATCH 
DAJ2 CURRENT AJ UPMATCH INPUT 
DATT CUM OAJU PREV COMMANDED 
DELA EEC NOZZLE TRIM 
OELP EEC PLA TRIM 
OELT CURRENT - PAST T25 
DGB DERIVATIVE GAIN BIAS 
OLPL RATE LIMITED DELTA PlAP 
DLT CALC VAR2 - T25 COMP 

DLTO CALC VAR3 - T25 COMP 


DISCRETE 
SQ FT 
SQ FT 


DISCRETE 
SQ FT 
DISCRETE 
DISCRETE 
AJ 

AJ/SEC 

SEC 

SEC 

AJ 

MJC 

DISCRETE 

DEG 

AJZSEC 

AJ/MJC 

AJ/SEC 

AJ 

AJ/MJC 

AJ 

STEPS 
DEG 
OEG F 

05 G 
OEG F 
DES F 



VARIABLES 



SCALE MEMORY BLOCK DIAGRAM 

ACTOR LOCAT ION DEFINED USED 


— 

2.2.2 

2.2.2 

84 

2.2.1 

2.2.1 

B3 

2.2. 1 

COM 

B1 

2.2. 1 

2 . 2. 1 

B3 

2.2. 1 

2.2.1 

-- 

1.2*3 

1.2.3 

B4 

2 .2* X 

2.2.1 


2.2.1 

1.2.7 

■ : 

2.2.1 

1.2. 3 


1.2.3 

1.2.3 

B9 

1.2.3 

1.2.3 

B-3 

2.2.1 

2.2.1 

B-3 

2.2.1 

2.2.1 

66 

1.2.3 

1.2.3 

BO 

2.1.1 

2.1.1 

Bl 

EXT 

2.2.3 

-- 

2.1.5 

COM 

B5 

1.2.2 

COM 

815 

1.3.3 

1.3.3 

B9 

1.2.3 

1.2.7 

B6 

1.2.3 

1.2.3 

B9 

1.2.3 

1.2.3 

B6 

1.4.11 

1.2.3 

36 

1.2.3 

1.2.3 

B6 

1.2.3 

1.2.3 

B9 

1.2.7 

2.2.1 

B8 

1.2.7 

2.1.1 

810 

2.1.2 

2. 1.2 

B5 

1.4. 3 

PPDC 


2.1. L 

2. 1.1 

eiu 

2.1.2 

2.1.2 

310 

2.1.2 

2.1.2 


f FILTER 




TABLE 5-4-5 PROGRAM VARIABLES ICONT.) 


VAFIABLE DESCRIPTION 

OMOP MM COMHANDEO MIN PLAP D£G 

mOT CURRENT IDLE INPUT -MINPLP OEG/MJC 
ONI DELTA N1 FOR N1 DESIGN PPM 

D\'2 N2 EPROR FOR AIRFLOW AOJ PPM 
DHZt AIRFLOW ERROR FOR N2 BIAS PPS 
CM2U N2 UPMATCH nPM 

OPLA PLAP ERROR (PLA - PLAPJ DEG 

DPLJ CALC VAR-OELP WASHOUT CAM DEG 
OPLM DPL4 LIMIT DEG 

OPLT CURRENT FTVI INPUT DEG/MJC 

OPLU PLA UPMATCH OEG 

CREQ FILL PEOUCTION IN SSVC DEG 

DSL maOP SLOPE PU/RPM 

DT DELTA TIME FOR PLAP RATE HJC 
DTPS T2 RATE OEG F 

DWAC N2 ERROR INPUT TO UPMATCH RPM 
ERRS FT I T ERROR FOR N2 81 AS OEG F 

FILL A/B MANIFOLD FILL SIG DISCRETE 

FL IT FILL INTERRUPT SIGNAL DISCRETE 

FTDS DESIGN FTIT OEG F 

FTIT FAN TURBINE INLET TEMP DEG F 

FTLG FILTERED FTIT 0£3 F 

FTLL COMPENSATED FTIT OfcG F 

FIRM FTIT TRIM DEG F 

FTT6 FTIT ERROR DEb 

FTTM FTIT INPUT TO PLA LOUP DEG/ SEC 
FTVI FTIT COMPONENT OF DEL PLA DEG 
FTVM ft IT INPUT TO DEL PLA L? DEG F 

QPl REFERENCE CORRECTED N2 PPM 

GP2 DELTA Ni / DELTA n2 

GP2 REFERENCE CORRECTED Nl 


SCALE MEMORY BLOCK DIAGRAM 

FACTOR LOCATION DEFINED USED 


68 

1.4.7 

i.4.7 

B4 

1.4.7 

1.4.7 


1.3.5 

1.3.5 

B12 

1.3.5 

1.3.5 

88 

1.4.12 

1.4.12 

614 

1.4.11 

1.4.12 

88 

2.1.1 

2.2.1 ,2.2.2 

88 

2.1.1 

2.1.1 

88 

2.1.1 

2.1.1 

B3 

1.2.5 

1.2.5 

83 

1.4. 11 

1.2.5 

87 

2.2.2 

2.2.2 

8-5 

2.1.3 

2. 1.3 

815 

2.1. 1 

2.1.1 

89 

1.4.8 

1-2.6 

314 

1.4.11 

1.4.11 

812 

1.4.12 

1.4,12 

— 

EXT 

2.2.2 

— 

EXEC 

2.1.1 

812 

1.4. 10 

1.4.10,1.4.12 

812 

EXT 

1.4.10 

812 

1.4. 10 

1.4.10 

813 

1.4.1D 

1.4.10, 1.4.12 

83 

EXT 

1.4.10 

811 

1.4. 10 

1.4.10, 1.4.11 
1.4.13 

38 : 

1.4.10 

1.2.5 

S3 

1.2.5 

1.2.5 

87 : 

1.4.9 

1*2.3 , I. 4 .I 1 / 

81m- 

1.3.5 

1.3.5 

Ei 

1.3.5 

1.3.5 

Si 5 

1.3.5 

1.3.5 


rvPM 





TA3LE PROGRAM- VAf( I A3teS tCO^t--! 


VAPIABLe OSSCPIPTIOm 

UNI T 

SCACE 

MEMORY 

block: 

DIAGRAM 




FACTOR 

LOCAT ION 

DEFINED 

USED 

610 

■PTIt LIMIT 

0E6 F 

512 


1.4,8 

1.4.10 

G20 

MINIMUM H2 

' RP M: 

814 


1.4.8 

1.4.12 

^630 :: 

MAXXMOM nz 

RPM 

B14 


1.4.8 

1.4.12 

" ' 640 

DELTA AIRFLOM 

■ PPS 

86 


1.3.5 

1.3.5 

670 

MAXIMUM Nl 

- RPM 

514 


1.4.8 

1.3.5 

630 

1. /I SaUARE ROOT OF THETAJ 


- - B1 , 


1.4. 8 

1.2.1 , 1.3.5 , 
1-4.3 1 1.4.6 • 
1.4.12 

. 690 

SCHEOILEO C«mRcCTS3 PLOW 

PPS 

S3 


1.4.3 

1.3.5 ,1.4.12 

v.sioo ■ 

H2 SETPOINT BIAS -AIRFLOM 

PPM 

514 


1.4.12 

1.4,12 

: 6140 

MINIMUM CORRECTED AiPPLOfc 

PPS 

S3 


1.3.5 

1.3.5 

^ 6210 ^ 

MINIMUM FLAP RATE - MN 

0E6/SEC 

63 


1.4. 7 

1.4.7 

;G220: 

mxtWH CO P REC TEO A1 RPLO M 

PPS 

88 


1-3-5 

1.3.5 ,1.4.12 

6440 

FT IT BIAS F-OP P5- 

0£G -r 

312 


1.4.4 

1.4.12 

6450 

RcFERENCE FTIT 

DES F 

812 


1.4.8 

1.4.12 

6460 

N2 SETPOINT BIAS - FTIT 

:rpm 

814 


1.4.12 

1.4.12 

6470 , 

AIRFLOW CUTBACK SLOPE 

— - 

31 


1.4.8 

1.3.5 

6490 

MINIMUM PLAP RATE - PB 

0 EG/ SEC 

87 


1.4.4 

1.4.4 

6510 

N2 BIAS FOP PB 

: PPM 

314 


1.4.4 

1.4.4 

6520 

■NOZZLE TRIM BIAS 

— 

Si 


i.2.3 

I 2. 3 

■ 65 BO- 

AJ BIAS FOR PB 

: AJ 

35 


1.4.4 

i.2.3 

GS 40 

MINIMUM PLA? RATE - I OLE 

DEG/SEC : 

33 


i.4.6 

1-4.7 

65-50 

TWO SLOPE CORRECTED PS 

, PSI 

81D 


1.4.3 

1.4.3 

HOtO 

INITIAL FILL TIMER 

SEC 

: 3-5 


2.2.2 

2.-2* 2 

PY5T 

PLA? MySTER*- S5VC 

DEG 

^ 98 


2.2.2 

2.2.2 

^ im 

A/C IDLE AREA RESEf/VMAX 

OISCRETE 

■ — - 


EXT 

1 — 4.6 f 1.4.9 ■f 
2.1.1 
2.1.1 

icrc 

MINOR cycle counter -FLIT 

MN-C 

8X5 


EXEC 

I6TH 

IDLE 6ROUNO FRIM 

XCUNTS 

53 : 


EXT 

2.1.1 

tm 

A/S I6NIT ICC command 

01 SC PETE 

: 


2.1.1 

COM ,2.2.2 

I6NM 

miH BURNER ISNITI.3N CMD 

DISC PETE 



2.1.3 

COM 

- mm 

INTERMEDIATE OROiNU TRIM 

■0S6 

y: 31 : 


EXT 

2.1.1 





tmiB 3*4-$ 



S : 3gacs^|pfl£# ; : 

4I*S’IT 

3CAt£ 

S«g#StiFr 

■ a.3C4 

Bm&tAH 




FACTS!? 

ti©CATIS«' 

3£m<£0 

ifSEB 

mvi 

ntt m .$ejpmmt: . 

P9H 

Si 5 


1*4*6 

1*4* 6' 

«<f* 

.4lsfs^LAH:£ iSiiCrt ,^WfeEi% 

— , 

eii 


gxr 

1*3*5 

*/i.-i.s 


cmms 

sii 



1*3*5 » 1*4*6 f 







1*4*7 ,1.4*5» 


m*Hmm smPMP messme 

93t 

311 


1*4*4 

1*4*4 


%2 cmmms 0 nm pi.4p 

£i£v- 

33 


E*4*i 7 

1*4*7 

mtp'S 

■ p^^scmmM£0 PLfiP 

QE© 



-1*4*7 

1*4*7 

mm. 

nm 9t4P i 2 i£ ■ 

3£S/S£C 

S3 


1*4*7 

i*4.7 


HVs Pt4? immBir 

-9I5£E£T£ 

— - 


1*4*7 

1*4*7 

mP3 

mmmn- pmp 

£€© 

S3 


1*4*7 

1*4*7 


i3ts imm m nm PL&P 

iise© 

S3 


1*4*6 

1 .4*7 

msi 

tm.3 pm3 

3r5CS.cI£ 

— •- ^ 


1*4*7 

1*4*7 


mn PL4P p Afs ^ 

3£S/S£C 

S3 


1*4*7 

B* * 4* 7 

mjx 

Ml em t3is 




1*4*6 

i> * 4* 6 

ms3 

Sg$^«£»ST ccwrS'? 

— ^ 



2*2*2 

2*1*1 *2*2*2 * 







2*2*3 


m. 

■gP'H 

3t2 


£47 

1*4*12 

m - 

SPSB’l 

PPM 



£AT 

1 * <1^* 

: m 

C3a?e:T€S «1 333i3% 

ppn 



1*3*5 

1-3*5 


latg -^2 : 

- 

314- 


1*4*6 

i* 4*6 

■SitlC* 

CS2»gi:i£P t'O:^ ??om5! S2££9 


314-' 


t*2*I 

1*2*2 

: \ nw& : 

52i-3:» I2££ SIAS 

mn 

3S5 


1*4*6 

1 * 4*6 

wstis 

: m3im mi ^ 

PPH 

314 


I*3*S 

1*2*3 

: ;: VKlf : : 

f52:'i8 : AJ tS5F 

mn 

S14 ' 


1*2-3 

1*2*3 

*#£©' 

. W :-€5?*135^ ■F'32^gt& t&QF 

' . 

314 


1*2*3 

1*2*3 

Wit 

. FIt:Tg? gO =«*a F3F l^lg il30f>' 

PPH 

: 314 


*. -y -n 

' ,4 ** .iu «4 

1*4*6 

“^ItU 

Fltf€*'59 Pm& SFecO 

■ rpn 

314 


1*2*1 

1*2*1 #1*2*3 

Mlt 

/r;'2«seKSAT69 till 

PP¥s 

3S.3 


1*2*3 

i*idr*3 

**133 

m «/3 HI i.mitim3 


314 


14*3^5 

1*3*5 


HI :: 


33 


»» ^ ^ 

.*<£*3 j'**3*? # 







1.3*5 

■f-klTH 

^ £ i »s? a r , T13 ■ T'^5 gt «l , LSgP 

a€V3gC 

33 


i^Z^3 

1 * 5 



,2?^- 

4' ■■ . . ■■ 















% ^mi^ 

5tg$ ity%^.*^ 


mm. 

■g . 5£5.i:5»i?^rsi^'» ■ 

'mri 

ygptg 

M£M3?y 0iac<. 

3IA$»jfe'S 




P4.t:T-9f 

tS»CPT}9t|' 0€PI»i£g 

$SSO 



wm 

»5i4- 

S/T 

1,2,1 #2,1,5 1 






2,1,4 #2,1,5 


Pgg 'is^ g'yp s.ii-g£3j> 

PPM 

glP- 

2.. !.*■ 0 

2,1,5 


i<j!PP£CT?5 

PPM 

gj.4 

1^2.1 

1,5,1 ,1,5,5 . 






1,4,4 # 1,4,2 

H2m- 

5sSf^«* ^^2 

PPM 

gl4 

1,4,12 

1,2,5 

mm 

m- i.:^w 

PPM 

Sfi4 

1,2,0 

1,2,4 

mzfp 

m s^mrB m u m 

PPS 

55$ 

1,3,5 

1-5,5 



PPM 

014 

1,2, J 

1,2,1 #1,2,5 






1,5,5 #1,4,11 

miC 

■QS^PS-^SS^TcS! Ss2 

PPM : 

0I-& 

1,2,5 

1,2,5 


<»e ^ tQpi mms 

P y 


2,1,5 

2,1,5 


'-crstg bp-c 5^>SclS! 



gifCT 

2,1,4 

mf^9 

pg-p ii«2' -’pw 

'PPM 


2,1,4 

2, 1,4 

■nzKnii 

yAUIg SF *J2L-& 

PPM, 

01.4 

1,2,1 

1,2,1 

mpp^ 

pgf£pe»<:£ <>!2 

. PPM 

014 

1,4, 4 

1,4,4 #1,4,2 

%2^ 

PsggPS^gg H2 

■pp« ■ ' 

014 

2,1,5 

2,1,5 

mPt 

nz PATg — f<*2t§ 

PPM 

00 

1,2,1 

1,2,5 ,1,5,5 

m'>c 

»)42 SgTPOJ^T 

PPM ^ : 

0.14 

1 ,4, 12 

1,5,5 ,1,4,11 

%z^>^ 


SJfXPgtg 

— * 

1,5,5 

1,4,2 #2,2,1 






2,2,2 

>«2S13 

S3lg»!(gi|S> ^iSWl 


-" 
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%2W 

«2 T>. fBfe pu i.c*f;p 

yti/5£C 

0$ 
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ID5:>I'S?». .*«2 

PPM 
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1 ,4, 12 
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■pg 


PSJ 
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1,4,1 


: ppf'ss.upc 

y (, t ' 

< i/ i. 
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1,4,1 
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2,2,5 

?PP: ^ 

xppgssppi: tm<^P 

pyj 

0 5 ^--- 

V,4 »/ 

i,4,5 

1 , 4, 4 

Pisi» 

rn^mm- p% 

pyi 

01$ 

: 1,4,4 

1,4,4 

pfe? 

#UP ?«gp ^ ^ PP g 'i 5 'f ^ Pi* P 

ygy/ygg 

0$ 
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1 , 4, 2 

Psi1J 
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01 y 

1,4,1 
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ipil. 
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■ 2>£*!i»' 

6$ 


£3«?T 

2 *■> 1 . 1 ,f 2. 1. S 
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1.2*2 ,1.2*2 # 
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■ ' -i ■ • -^ 
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. :0€S 

5^r 

2,2,2 
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e? 
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; 
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C - 
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C'M 4^ 

4,4,5 
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PROG RA« VAR I ABLES t COW . I 


VARIABLE DESCfUPTlON 

UNIT 

SCALE 

MEMOBY 

BLOCK 

DIAGRAM 




FACTOR 

LOCATION 

DEFINEO 

USED 

T25H 

T25 IHPUT^-LOW SPfcE3 HFPX 

RU 



2.1-3 

2-1.3 

T25P 

PAST VALUE OF T25 

DEG F 

BIO 


2-1.2 

2. 1-2 

UPSG 

Lg>«ATCrf SIG*<4L 

DISCRETE 

— . 


l-4-ll 

1.4.11 

WACB 

AIRFLOW CUTBACK MULT. 

; 

Bi 


1-4. 13 

1-3.5 

WCDS 

DESIRED CORRECTED AIRFLOW 

PPS 

B8 


1-3.5 

1.3.5 

WFAC 

comRasjoeo a/b f uel f l ow 

PPH 

BIT 


2-2-3 

2-2-3 

WFAO 

DUCT A/3 FUEL FLOW CKD 

PPM 



2-2.3 

COM 

rfFAP 

TOTAL A/B «F/*>3 

P.U 

B6 


2-2.3 

2.2.3 

i»FC 

GAS GEV FUEL FLO*« C MD 

PPH 

814 


2.1-3 

COM i 

wrcfi 

COPE A/S FUEL FLOW CMD 

PPH 



2.2.3 

COM 

WFPB 

MAIN BURNER WF/PB 

RU 

86 


2-1-3 

2-1.3 ,2.2.3 

RFPO 

OPERATING LINE WF/P8 

RU 

B6 


2-1-3 

2.1.3 

WFPX 

ACCEL SCHEDULE KF/PB 

RU 

B6 


2- 1.3 

2.1.3 



TABLfc 5.A-6 BUM ENGINE CONTROL INPUTS 


ARUT 

A/B RATIO UNIT GRND TRIM 


TILL 

A/B MANIFOLD FILL SIG 

DISCRETE 

RUT 

FILL INTERRUPT SIGNAL 

DISCRETE 

FTIT 

FAN TURBINE INLET TEMP 

DEG F 

FIRM 

FTIT TRIM 

DEG F 

lAR 

A/C IDLE AREA RESET/VMAX 

ms CRETE 

ICYC 

MINOR CYCLE COUNTER -FLIT 

MNC 

lOTM 

IDLE GROUND TRIM 

COUNTS 

INTM 

INTERMEDIATE 6R0UN0 TRIM 

DEG 

MN 

AIRPLANE MaCH NUMBER 


NTRM 

N2 GROUND TRIM 

RPM 

Nl 

LOW ROTOR SPEED 

RPM 

N2 

HIGH COMPRESSOR SPEED 

RPM 

N2MC 

MINOR CYCLE HPC SPEED 

RPM 

PB 

BURNER PRESSURE 

PS I 

PLA 

POWER LEVER ANGLE 

DEG 

SUwS 

A/C SQUAT SWITCH 

DISCRETE 

SSVP 

SSV POSITION 

DEG 

T2 

COMPRESSOR FACE TEMP 

DEC F 

T25 

FAN EXIT TEMP - DUCT 

DEG F 



rABLE 5*A“7 BUM ENGINE CUNrKUL CUMMANOS 


AJC NOiilE AREA CuHMAND SB ET 

BUD START BLfciiD GUMMANO DISCRETE 

CIVC CIVV COMMAND DEG 

TUN A/B IGNITION COMMAND DISCRETE 

IGNM MAIN BURNER IGNtnON CMD DtSCPETE 
RCVC COMMANDEO RCVV PCSITIUN OEG 

SSVC COMMANOfcOSSV POSITION OEG 

WFAO DUCT A/B FUEW PLOW CMD PPH 

WPC GAS GEN FUEL PLQK CMD PPH 

WPCR CORE A/B put L PLOW CMD PPH 
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6.0 BOM INLET CONTROL DEFINITION 


This section defines the computer program component to duplicate 
the bill of materials F-15 inlet control. The control logic is 
presented in section 6.1, the executive functions in section 6.2, 
and the data base in section 6.3. The values for all schedule and 
constant data are tabulated in the data base along with references 
to all program variables. 

The inlet control is divided into relatively small logic blocks. 
Each is defined by a block diagram and the related constants and 
schedules. The block diagram number, corresponding to the defining 
paragraph number, is used for all references. 

6.1 CONTROL DESCRIPTION 

The following paragraphs define the BOM inlet control logic. A 
simulation study is to be performed to verify use of the 60 milli- 
second major cycle. This study will determine exactly what por- 
tions of the control must be computed more frequently. Potential 
high rate computations are identified in the block diagrams. 

6.1.1 Freestream Pressure Rati o Calibration and Filter 

The measured pressure ratio, PO/PSO, is corrected for installation 
effects as a function of aircraft probe, angle of attack and Mach 
number, and filtered (Fig. 6.1-1). The filtered pressure ratio , 
PROL, is the input to the schedules . Required data ate identified 
in Table 6.1-1 . 

6.1.2 Mach Block and Mach Number to the Engine Control 

The freestream pressure ratio, PROL, is rescaled and output to the 
engine control , paragraph 5. 1.4. 6. The pressure ratio is also 
used to set a discrete which locks the third ramp actuator in the 


event of hydraulic power loss If the Mach number is above 1.45, 

The logic and related data are presented in Figure 6.1-2 and Table 

6 . 1 - 2 . 

6.1.3 First Ramp Control 

The first ramp is scheduled as a function of freestream pressure 
ratio, freestream total temperature, and aircraft angle of attack 
(Fig. 6.1-3), The maximum limit is computed as a function of 
freestream pressure ratio and freestream total temperature. The 
minimum limit is only a function of freestream pressure ratio. 


A gain discrete, HLl , is set to change the servo gain above Mach 
0,9, As is the case with the engine servos, the control output is 
the commanded position and the loop is closed in the IFU (see 
paragraph 4.5.1). A portion of the logic is identified as possi bly 
being performed in the output processing to accommodate high rate 
computation, All the table lookups will be performed in the major 
cycle with the application of the angle of attack bias and limiting 
performed at the high rate. A simulation study will define the 
precise requirements. 

Table 6.1-3 identifies the data required for this logic block. 

The actuator command is computed for a range of 8.852 inches . 

Ful 1 retracted actuator corresponds to -4.5 inches . 


6.1.4 Third Ramp Control 


The third ramp angle is scheduled as a function of freestream 
pressure ratio and freestream total temperature (Fig, 6.1-4), 

The commanded actuator position is determined from the linkage 
relationship as a function of the desired ramp angle, DEL3 , and 
the actual position of the first ramp actuator. Table 6,1-4 
identifies the required data. Actuator position range is 1Q.1825 
inches with -5 inches corresponding to ful 1 retracted. 
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6.1.5 Bypass Coivtrol 


The bypass doof controls the th»’oat pressure ratio. Commanded 
pressure ratio, PSl/PI, is soheduled as a function of freestream 
pressure ratio as is the loop gain (Fig. 6.1-5). This loop is 
closed in the software since actuator position is not commanded 
and a future control mode may require direct servo control. A.s a 
result it is possible that it will be necessary to close the loop 
more than once per major cycle. Data are identified in Table 

6.1- 5. 

6.1.6 Buzz and Supercritical Test 

The only error test included in the inlet control logic is for 
supercritical operation. Input and output failure detection are 
included in the host program. Supercritical operation is detected 
by excessive error in throat pressure ratio (Fig. 6.1-6), A flag, 
DFLG, is set if supercr i ti cal operation is detected for seven 
consecutive passes. The flag is reset after 50 consecutive passes 
without supercritical operation. Data are identified in Table 

6.1- 6. Buzz will be detected in the IFII using the circuit devel- 
oped and demonstrated in the IPCS program. When the rectified 
output of the buzz circuit exceeds a threshold, a priority inter- 
rupt will be generated . The host program will turn on the cockpit 
light in response to the interrupt. 
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TABL£ 6.1-1 


block 6. 1. 1 DATA 



SCHEDULES 

M9 FR6ESTKEAM PRESSURE RATIO CORRECT ICN 

***** CONSTANTS 

Cl 1 = .64881 

♦♦♦** INPUT VARIABLES ***** 

ALPA AIRCRAFT ANGLE OF ATTACK DEG 

PSO FR6ESTREAM static PRESS PS I 

PTO FREESTREAH TOTAL PRUSSURE PS 1 

***** aUTPUT VAPIABLES ♦♦♦♦♦ 

PROL FILTERED PRO -- 

***** rNTEKNAL VAPIARLES ***** 

PRO FREESTREAH PRESSURE RATIO — 

PROl CALIBRATED PRO 








6. l~^ 


BLOCK 6.1.^ DATA 


CONSTANTS 


C l 2 » I /COUNT 

CIS ^ ~^7,i>40 COUNT 

CI4 « IAO.00 COUNT 

HYSI “ .218B0 

PHHI *3.3382 


INPUT VARlABLbS 

PPOL F tLTbtUiD PRO 

OUTPUT VARIABLES 

PBCK MACH BLOCK SIGNAL 
MN MACH NUMBtR SIG 10 bSC 

I M TFRNAL VAR lARLES 

HYS HVSYCIV. I'UlN NACh BLCCK 


**.■*:**■ 

OlSCRLTb 
C UU NT 


OF 











ORIGINAL PAGE IS 
OF POOR QUALTTXi 


BLOCK DIAGRAM 6.1.3 (Cont) 
BASE XI k XI maximum LIMIT 







TABLE 


6. 1-3 


BLOCK 6.1.3 DATA 




SCHEDULES 


*♦♦♦♦ 


DELTA XI EOR TO GE 230 DEG F 
BASE Xi FOR TO LE 130 DEP F 

XI minimum limit 

delta XIMX FOR TO GE 230 DEG F 
XI MAXIMUMUMIT FOR TO LE 130 DEG 
ALPHA BIAS MULTIPLIER 




CONSTANTS 




CIS 
Cl 6 
CI7 
ULPR 
UPRO 


140.00 

. lOOOOE-01 

1.0000 
.56600E-01 
1.7480 


DEG F 
I /DEG F 




INPUT VARIABLES ***** 


ALPA AIRCRAFT ANGLE OF ATTACK DEG 
PROL FILTERED PRO 

TO FREE S TRE AM TOTAL TEMP DEG F 

**m*>* OUTPUT VARIABLES ***** 


HLl 

FIRST RAMP GAIN 

SIGNAL 

DISCRETE 

xic 

FIRST RAMP PQS. 

COMMAND 

I NCH 

***** internal variables 

44 * 4 * 

ALPB 

FIRST RAMP ALPHA 

BIAS 

INCH 

0X1 

DELTA XI FOR TO 

GE 230 

I NGH 

DXIM 

DELTA MAX XI FOR 

TO GE230 

INCH 

HVST 

FIRST RAMP GAIN 

HYSTER. 


KALP 

ALPHA BIAS MULTIPLIER 

I NCH/OEG 

TOFR 

TO FRACTION FOR 

XI B, XIMX 

— 

XIB 

BASE XI COMMAND 


INCH 

XIBL 

BASE XI FOR TO LE 130 

INCH 

X IMB 

MAX XI FOR TO LE 

1 30 

INCH 

XIMN 

XI LOWER LIMIT 


INCH 

XIMX 

XI UPPER LIMIT 


INCH 




*7 

lMlia> RAMP 
LZNKACZ 








TABLE 6.1-^ BLOCK o.i.^ DATA 




SCHbDULES 




THIKD HAMP BASE SCHtJUU; 
THIPO PANiP TEMPEPAluKfc BIAS 
THI kD kAMP LINKAGE 




CONSTANTS 


Jk )>: «■ 


d 8 ^ 

ClVi 

Cl lb 

X4MN 

XAMX 


I . 8929 
l.9i26 

I . ocoo 

•S*2 00U 
B . OCOU 


1 NL H 
INCH 


IMP (jX VAKIABLES 


PROL FILTERED PRO 
TO EREESTREAN TOTAL TEMP 

XI FIRST RAMP ACTUATOP POS 


UEO F 
I (mL H 


♦ OUTPUT VARIABLES 

X4C THIRD Ramp act COMMAND INCH 

***** internal variables >i:**** 


del 3 

THIRD 

RAMP 

ANGLE 

COMMAND 

DEG 

DBA 

THIRD 

RAMP 

BASE 

COMMAND 

DlG 

03Td 

THIRD 

RAMP 

TEMP 

ei AS 

OF;G 

K 12 

THIRD 

RAMP 

MACH 

Mpy 

-- 

M70 

UNLIM I TED 

THIRD 

RAMP CMD 

I NCH 
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BLOCK DIAGRAM 6.1.5 

JWJOR CYCLE OUTPUT PROCTSSOR 

I IP HIGH RATE REQUIRED 





KBPD 





TABLE 6.1-B BLUCK o. I . t> DATA 

1 : 


IN : 

SCHEDULES ♦<«<=«♦ 

M6 BYPASS PRESSURE RATIO COMMAND 

MU BYPASS GAIN 

INPUT VARIABLES 
PkOL PM TEREU PRO 

PSl THROAT STAIIC PRESSURE PS 

PTl THROAT TOTAL PPESSUPE PS 

OUTPUT VARIABLES «?**=><= 

BPOI BYPASS UUOR SERVO CURRENT M 

PRT THROA T PKE SSURE' RATIO 

PRTC SYPASS PRESS RATIO CMO 

♦ VARIABLES 

0POE BYPASS DOOR PRT ERROR 

KRPD BYPASS DOOR GAIN M 





I 


I 



ORIGINiVL PAGE IS 
OF POOR QUALITY 


BLOCK DIAGRAM 6 . 1*6 

PRTC (6.1.5) 



Figure s. t>S. Supercrttkel Teet 














TAtVLF 


o. l-o 


BLOCK o. 1.0 OAT A 



CONSTANTS 


A2A 

= . lubOO 


APB 

=s .S8500 


MQ 

.VOQUOfe-Ol 


MNIA 

= 3.0490 


M49 

= -49. GOO 


■M50 

•= -1)0. COO 

— 

010 

= d . OOOC 

■ 


♦ I NPuT VAk I ABLLS 

PRT THROAT PRtSSCR£ RATly -- 

PRTC BYPASS PK-*Si» RATIO CMO — 

OUTPUT VAPlABLtS 

OPLG SUPERURI Tl CAL PLAG jiSCPtrt 

INU.KHAL VARTAULlS 

as: suPhRCRi n cal counter ctxim 

PRS SUPERCRITICAL PRESS KATIU ~- 

PRSC UNLIM SUPpKCkn PR 
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6.2 CONTROL EXECUTIVE 


The control executive functions to determine the order of computa- 
tion and those portions to be computed more frequently than once 
per major cycle. Paragraph 6.2.1 identifies those areas in which 
multirate computations may be required. The remainder of the 
control will be executed at the major cycle rate in the order 
defined In paragraph 6.2.2. 

6.2.1 High Rate Calculations 

A simulation study will be performed to precisely define the 
requirements for high rate computation. Three functions have been 
Identified as possible high rate computations--angle of attack 
bias to first ramp command, the first ramp position input to the 
third ramp, and bypass door loop closure. Figures 6.1-3, 6.1-4, 
and 6.1-5 define the logic under consideration for high rate 
computation. 

6.2.2 Major Cycle Calculations 

The major cycle portion of the i n1 et control is called from the 
host program executive (paragraph 4.1 . 1 ) . Figure 6.2-1 presents 
the order of execution of the logic blocks defined in section 6.1. 



















6.3 DATA BASE 

This section defines the values, scale factors, memory location, 
and using logic blocks for all schedules (6.3.1) and constants 
(6.3.2). Paragraph 6.3.3 defines the memory location, scale 
factor, the defining logic block and the using logic blocks for 
the variables used in the control. Paragraph 6.3.4 defines the 
requirements for table lookup routines. 

6.3.1 Schedules 

This paragraph defines all the schedules used in the BOM inlet 
control . Table 6.3-1 lists the schedules and identifies the logic 
block in which the table lookup is executed. Table 6.3-2 presents 
the data, memory location, and scale factor for all the schedules. 
The schedules are arranged in table 6.3-2 in the same order as in 
Table 6.3-1. The memory location and scale factor will be filled 
in when the information becomes available. It will be the location 
of the first item in each array. It is not the location of the 
current values of the input and output variables. Those are 
defined in paragraph 6.3.3. 

6.3.2 Constants 

Table 6.3-3 defines the constants used in the BOM inlet control. 
Memory location and scale factor information will be completed as 
they become available. The PRO filter constant, CIl, is a function 
of the control computation interval, DTMC. The expression is: 

cn • 

6.3.3 Variables 

Table 6.3-4 lists the variables used in the control routines 
described in section 6.1. The scale factors and memory 1 ocati ons 
will be added as the information is available. Table 6.3-5 
lists the control inputs and Table 3.6-6 1 ists the outputs . 
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6.3.4 Table Lookup Routines 


The table lookup routines used for the engine control ^ paragraph 
5.4»4, will be used for the inlet control. Since the values of 
PROL are the same for 9 tables, a single interpolation of PROL 
should be used for all the tables as described in paragraph 5.4.4. 1 
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TABte 6. 3“l CONTROL SGHEDULBS 

i I 

SCHEDULE ; FUNCTION 


MIA DELTA XI FOR TO GE 230 DEG F 

MID BASE XL FOR TO LE 13 0 OFF F 

M2 XI MINIMUM LIMIT 

M3A DELTA XlMX FOR TO GG 230 DEG F 

M3B XI MAXIMUM LIMIT FOR TO LE 130 DEG F 

M4 THIRD RAMP BASE SCHEOULE 

MS . THIRD RAMP TEMPERATURE BIAS 

M6 BYPASS PRESSURE RATIO COMMAND 

M7 THIRD RAMP LINKAGE 

M9 FREESTREAM PRESSURE RATIO CORRECTION 

Mio ALPHA BIAS MULTIPLIER 

Mil BYPASS GAIN 


BLOCK 

DIAGRAM 

6 * 1*3 

6.1.3 

6.1.3 

6.1 *3 
6 . 1 . 3 
6. L . 

6 * 1 * 4 
6*1.5 
6* 1 . A 

6 . 1.1 
6 . 1 ♦ 3 
6 . 1 . 5 


TABLE 6.3-2 CONTROL SCHEOULE DATA 


MIA schedule 

OELTA XI FOR TO GE 230 DEG F 


PROL 

DXl 

L. 0000 

0. 

1. 0283 

0. 

1.0 783 

0. 

1.6913 

0. 

1,8929 

I 0. 

2.<V075 

i 2.8796 

2. 8113 

, 3.8516 

3. 4703 

5.2543 

3. 8050 

5.9037 

4.6692 

3.5596 

5.1417 

2.3780 

6.6015 

1.2T0I 

8.6873 

0, 

1 0.570 

0. 


PROL - FILTERED PRO 

♦ » LOC ® 

DXl - DELTA XI FOR TO 3E 230 
INCH » r LOC - 






TABtfc 6*3“^ ICONT.I 


MXB $CHFDlft.e 
BASE XI FOR TQ li UO 06 P F 


PROU 

XIUE 

1 * oouo 

“*.32850 

u 02aa 

'-.328S0 

U OTRi 

-.32850 

U6913 

2.2356 

X*8929 

5. 22 OS 

2»AOB 

2.7653 

a*8U3 

.68970 

3. A 703 

-1.8599 

3* 8050 

-2.9739 

A« 5692 

-2.9143 

5.1A17 

-2.8248 

6.6015 

-2.7055 

8.6873 

-2.8051 

10. S70 

-2,8051 


QL - PttTfcRIO RRQ 

. *** T t WOC- * 

ftL » aASe XI FOR TO LE lAQ 
^ t ECK « 


m 





f : ^ 




. ' I ' :? 


f 


TABLE 6.3-2 IGONT.) 


M2 SCHEDULE 
XI MINIMUM LIMIT 


PROL 

XI MN 

1. 0000 

4.3520 

1. 0283 

4.3520 

1, 0783 

-4,5000 

lJ6913 

-4.5000 

li 8929 

-2.3476 

2 I 4075 

-2.3476 

2. 8113 

-2.6578 

3.4703 

-3.0992 

3. 8050 

-3.3020 

4. 6692 

-3,7812 

5. 1417 

i -4.0208 

6.6015 

-4.7000 

8.6873 

-4.7000 

10.570 

-4,7000 


FILTEl^EO PRO 
— - » » LQC - 

XI LOWER LIMIT 
INCH , , LOG = 







TABLE 6.3-2 (CONT. ) 


M3A SCHEDULE 

DELTA XIMX FOR TO GE 230 DEG F 


PROL 

OXIM 

1.0000 

0. 

1.0283 

0. 

1. 0783 

0. 

1.6913 

0. 

1.8929 

.58150 

2.4075 

.66060 

2. 0113 

.71 230 

3.4703 

.78610 

3.8050 

.81900 

4. 6692 

.60430 

5.1417 

.49730 

6.6015 

.18720 

8.6873 

0. 

10.570 

0. 


PROL - filtered pro 

f . L OC » 

DXIM ^ delta max XI FOR TO GE233 
INCH , , LOC * 
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TABLE 6.3-2 (CONT.i 


M38 SCHEDULE 

XI MAXIMUM LIMIT EOR TO L£ 130 DEG F 


PROL 

XI M8 

- -'V ? 

l.OOOO 

4.3520 

1.0283 

4.3520 

1.0763 

4.3520 

1.6913 

4.3520 

1.6929 

2.6100 

2.4075 

2*3175 

2.8113 

2.1274 

3.4703 

1.8565 

3.8050 

1 .7325 

4.6692 

1.7325 

5.1417 

1.7325 

6.6015 

1.7325 

8.6873 

1.7325 

10.570 

1,7325 


PROL - FILTERED PRO 

, r LOC * 


XlMB - MAX XI FOR TO LE X30 






TABU 6.3-2 (CONT.) 


H4 SCHEOULF 
THIRD RAMP BASE SCHEDULE 


PROL 

D3BA 

1. 0000 

j 6.5690 

1. 02 B3 

6.5690 

1*0783 

6.5690 

1.6913 

6.5690 

1. 8929 

11.150 

2.4075 

11.150 

2. 8U3 

11.150 

3. 4703 

11.150 

3. 8050 

13.000 

4. 6692 

17.400 

5.1417 

18.750 

6.6015 

22.750 

8.6873 

25.484 

10.570 

26.600 


PROL - FILTERED PRO 

— » , LOC = 

D3BA - THIRD RAMP BASE COMMAND 
DEG , , LOC = 
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TABLE 6.3-2 <CONT.l 


M5 SCHEDULE 

4 

TMIRO RRMP temperature BIAS 


TO 

03TB 

-106.55 

' 11.150 

LOS. 82 

11.150 

149.84 

14.760 

182^30 

17.400 

2 IIJ 53 

18.687 

219J35 

20.654 

349.16 

22.678 

426.46 

24.920 

457.46 

26.600 


- FREESTREAM TOTAL TEMP 
DEG F , , LOG = 

18 - THIRD RAMP TEMP BIAS 





TABLt 6.3-2 (CONT.) 


H6 SCH60UUE 

BYPASS PRESSURE RATIO COMMAND 


PROL 

PRTC 

1. 0000 

I.IOOO 

1. 0263 

I.IOOO 

1.0783 

I.IOOO 

1.6913 

I.IOOO 

1.8929 

.84000 

2.4075 

.84000 

2.8113 

.84000 

3. 4 703 

.86000 

3.8050 

.84000 

4.6692 

.71300 

5.1417 

.69250 

6.6015 

.63500 

8.6873 

.62210 

10.570 

.61180 


PROL - FILTERED PRO 

■ ♦ -I LCC- ■- 

PRTC - BYPASS PRESS RATIO CMO 




327 




p 


TABl^e 6.3-2 CCONT.) 

M7 SCHEDULe 
THIRD RAMP UNKA6E 



DEL3 6.5690 

14.250 

17.500 

20.500 

XI 

5.1737 

-5.5775 

i -1.3(171 

.24273 

1.7S41 

3.3020 

-5.8436 

' -2. 0920 

-.44003 

1. 1620 

2.1090 

-6.3365 

-2. 5215 

-.82600 

.82500 

‘•92000 

-6.7196 

-2.3810 

-1.1560 

.53300 

• 26300 

-6.9947 

-3.1675 

-1.4260 

.29300 

1.4400 

-7. 1620 

-3.3770 

-1.6313 

.11000 

2 .6 100 

-7.2155 

-3.5025 

-1.7620 

-.700006-02 

3.7730 

-7. 1568 

-3.5335 

-1,8103 

-.480006-01 

5.0237 

-6.9638 

-3.4806 

-1.7841 

-.178006-01 



DEt3 23.000 

25.000 

26.600 

■XI 

5.1737 

3.1046 

4.2816 

1 5.3166 

3.3020 

i 2.5890 

3.8270 

i 4.9123 

2.1090 

2.2950 

3. 5700 

4.6880 

•92000 

2.0420 

3.3520 

4.5038 ' 

•26300 

1.8360 

3.1800 

4.3670 

1.4400 

1.1830 

3.0610 

4.2880 

2.6100 

1. 5930 

3.0070 

4.2820 

3 .7730 

1.5780 

3.0350 

4.3760 

5.0 237 

1.6385 

3.1516 

4.6072 


EL3 - 

THIRD 4 AMP 

ANGLE COMMAND 1 

DEG 

f 

» LOG - 

*: 

PIRST RAMP 

ACTUATOR POS , 

INCH 

t; 

t LCC - 

70 - 

UNUM1T60 

THIRD RAMP CMO , 

INCH 

■, #■ 

. LGC = 



! C) 

'n 






TAftLE 6*3-2 ICONT.I 
M9 SCHEDULE 

FREESTREAM PRESSURE RATIO CORRECTION 


ALPA - AUCRAFT ANGLE OF ATTACK t OEG 
PRO - FREESTREAM PRESSURE RATIO, 

PROl - CAL IBRATED PRO , 


» LCC * 
, LOG s 
• LOG * 



ALPA -19.850 

0. 

6.1000 

51.850 


PRO 



i 



L *0000 

l.OOOO 

1.0000 

1.0003 

1.0000 


1.7000 

1.6900 

1.6900 j 

1.6903 

1.5990 


1.8100 

1.092Q 

1.8920 

1.8923 

1.8100 


2.1000 

2.1330 

2.1330 

2.1330 

2.3080 

. i ■ '* 

2.4500 

2.6300 

2.7110 

2.5150 

2.1800 

;■ i j- 

3.0500 

3.1070 

3.3400 

3.4120 

2.4670 

' 1 ■■ 

3.5200 

3.5540 

3.8600 

3.9730 

2.7100 


4.9000 

5.0660 

5.4960 

5.6380 

4.6000 ; 

^ ' i 'C " 

5.4200 

5.6400 

6.1500 

6.4000 

5.2030 


6.1400 

6.2740 

6. 9920 

7.2970 

6.1790 


7.6430 

7.6560 

6.8430 

9.2200 

8.2540 


8.6750 

9.1600 

10.272 

10.570 

9.6830 





^ M ' T 


•i 


.n \ 


' ! 


I 




i 


j 


II 






.i 
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TABLE 6.3-2 (CONT. > 


MIO SCHEDULE 
ALPHA BIAS MULTIPLIER 


PROL 

KALP 

U GOOD 

.41493 

1. 0263 

.41493 

1. 0783 

.36454 

1. 6913 1 

.33431 

1.8929 

.32957 

2.A075 

.31564 

2.8113 

.42678 

3.^703 

.44695 

3. 8030 

.41238 

A. 6692 

.31942 

5. 1 41 7 

.33134 

6.6 015 

.38187 

8. 6873 

.46923 

10.570 

.46923 

FILTERED 

PRO 

» 

♦ LOG 


KALP -< ALPHA BIAS MULTIPLIER 
I NCH/nuS , » LUC = 
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TABLE 6.3-2 (CUNT.i 


Mil SCHEDULE 
BYPASS GAIN 


PROL 

I .0000 
1. 0283 
1. 0783 
1.6913 

1. 8929 

2. A 075 
2.8113 
3.4703 

3. 8050 

4. 6692 
5.1417 
6. 6015 
8.6873 
10. 570 


KBp 

100.00 

lOO.pO 

1 00.00 

100.00 

126 .00 

270.00 
270- 00 

270.00 

270.00 

270.00 

270.00 

221.60 

100.00 
1 00. 00 


FILTERED PRO 

, , LOC * 


BYPASS DOOR GAIN 








TABLE 

6.3-3 PROG PAM CONSTANTS 


CONSTANT 

VALUE 

UNITS SCALE MEMORY 

BLOCK 



PACTOH LOCATION 

DI AGP AM 


A2A 

. 10500 


6 . 1 . b 

A2B 

. 59500 


6 . L . o 

A2C 

.90000E-^OL 


6 . L . 6 

CIl 

.54801 

- — 

6.1.1 

CI2 

184.53 

1 /COUNT 

6.1.2 

C13 

-41.(540 

COUMT 

6.1.2 

C14 

140.00 

COUNT 

6.1,2 

CIS 

1 4Q. 00 

OEG F 

6. 1.3 

C16 

.lOOOOE-01 

l/DEG F 

6, 1.3 

CI7 

l.OOOO 


6.1,3 

CIO 

1.892 9 


6.1.4 

CI9 

1.9326 i 


6.1.4 

CUO 

1.0000 

■ 

6.1.4 

HYSI 

.21850 

■ -- 

6.1L2 

MN14 

3.0490 

■ ^ 

6. L. b 

M49 

-49.000 


*> . 1.6 

M50 

-50.000 


6. 1.6 

010 

8.0000 

' ^ . 

6 . 1,6 

PHR I 

3.3382 


6.1. 2; 

ULPR 

. 56600E-01 


6.1.3 

UPRO 

1.7480 

; ' ■■ T; ■■■ 

6.1.3 

X4MN 

-5.2000 

INCH 

6.1.4 

X4MX 

5.0000 

INCH 

6.1.4 



TABLE 6.3-4 PFC-SPAM VARIABLES 



VAP I ABLE 

DESCRIPTION 

UNIT 

SCALE 

MEMORY 

BLOCK 

DIAGRAM 





FACTOR 

LOCATION 

DEFINED 

USEI 


alpa 

AIRCRAFT ANGLE OF ATTACK 

DEG 



EXT 

6.1.1 


ALPB 

FIRST RAMP ALPHA BIAS 

INCH 



6.1.3 

6.1.3 


BPoe 

BYPASS DOOR PRT ERROR 

— 



6.1.5 

6.1.5 


6»OI 

BYPASS DOOR SERVO CURRENT 

MA 



6.1.5 

COM 


BSC 

SUPERCRITICAL COUNTER 

COUNT 



6.1.6 

6.1.6 


DEL 3 

THIRD RAMP ANGLE COMMAND 

DEG 



6.1.4 

6.1.4 


DFL G 

SUPERCRITICAL FLAG 

DISCRETE 



6.1.6 

EXT 


DXl 

DELTA XI FOP TO GE 230 

INCH 



6.1.3 

6.1.3 


DXIM 

DELTA MAX XI FOR TO GE230 

INCH 



6.1.3 

6.1.3 


03 EA 

THIRD RAMP BASE COMMAND 

DEG 



6.1.4 

6.1.4 

0>' ' 

D3T3 

THIRD RAMP TEMP BIAS 

DEG 



6.1.4 

6.1.4 

oa 

OJ 

HLl 

FIRST RAMP GAIN SIGNAL 

DISCRETE 



6.1.3 

COM 


HYS 

HYSYER. FOR MACH BLOCK 

— 



6. 1 .2 

6.1.2 


HYST 

FIRST RAMP GAIN HYSTEP. 

— 



6.1.3 

6.1*3 


KALP 

ALPHA BIAS MULTIPLIER 

I NCH/DEG 



6.1.3 

6.1.3 


K3P0 

BYPASS DOOR GAIN 

MA 



6.1.5 

6.1.5 


K12 

THIRD RAMP MACH MPY 

— 



6.1.4 

6.1.4 


MSLK 

MACH BLOCK SIGNAL 

DISCRETE 



6.1.2 

COM 


HN 

MACH NUMBER SIG TO ESC 

COUNT 



6.1.2 

EXT 


M70 

UNLIMITED THIRD RAMP CMC 

INCH 



6.1 .4 

6,1.4 


PRC 

FREFSrRiEAM PRESSURE RATIO 

— 



6.1.1 

6.1.1 


PR 01 

CALI0PATEO PRO 

— 



6.1.1 

6.1.1 


PR OL 

filtered pro 

— 



6.1.1 

6.1.2 








6.1.4 


PRS 

SUPERCRITICAL PRESS RATIO 

— 



6.1.6 

6.1.6 


PRSC 

UNLIM SUPERCRIT PR 

— — 



6.1.6 

6.1.6 


PRT 

THROAT PRESSURE RATIO 

-- 



6 • 1 . D- 

6,1.5 


PRTC 

BYPASS PRESS nATIO CMD 




O . 1.3 

6.1.5 


PSC 

FPEESTREAH STATIC PRESS 

PS I 



EXT 

6.1.1 


PSl 

THSOAr STATIC PRESSURE 

PSI 



EXT 

6.1.5 


PTC 

FREESTREAM TOTAL PRUSSURE 

PS I 



EXT 

6.1.1 


?T1 

THROAT TOTAL PRESSURE 

PSI 



EXT 

6.1.5 



^ W U) 




TABLE 6.3-4 



variable DESCRIPTiaN 


TO freestreah total temp 

TQFn TC FRACriON FOR XiB, XIRX 
XI FIRST RAMP ACTUATOR PDS 

Xlfi BASE XI COMMAND 
X18L BASE XI FOR TO LE 130 
XIC FIRST RAMP POS. COMMAND 
XIMB MAX XI FOP TO LE 130 
XI MN XI LORER LIMI T 
XI MX XI UP PEP LIMIT 


Oi 

Oi 




PROG RAM VA R I ABLE S ( CO NT. I 


SCALE MEMORY BLOCK DIAGRAM 

FACTOR LOCATIO?tr DEFINEO USE 


I NC H 
INCH 
INCH 
INCH 
INCH 
INCH 
INCH 


TABLE 6.3-5 BOM INLET CONTROL INPUTS 


ALPA AIRCRAFT ANGLE OF ATTACK DEG 
PSO FREE STREAM STATIC PRESS PS I 

PSl THROAT STATIC PRESSURE PS I 

PTO FREESTREAM TOTAL PRUSSURE PS I 

PTl THROAT TOTAL PRESSUBE PS I 

TO FREESTREAM TOTAL TEMP DEG F 

XI FIRST RAMP ACTUATOR POS INCH 








